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1 [IN ADVANCE]- 



Improved OTaehine for the Manufacture of Spoked 
Wheels. 

This machine is designed to facilitate and improve the 
manufacture of that class of spoked wheels used upon 
heavy vehicles, in which the nave ends of wooden spokes are 
secured between flj,t nave plates of metal, one of which has 
a hub in which the axle bearing is made, and between which 
the nave ends of the spokes formed, as shown at A in the 
engraving, are firmly clamped by screw bolts. 

The machine acts to force into close contact the flat sur- 
faces of the spokes at their inner ends, and thus compact 
them, so that their faces form .true cir- 
cular planes upon which the inner faces 
of the flanges rest. 

It will be seen that the machine occu- 
pies space upon two consecutive floors. A 
strong circular plate of cast iron, about 
seven feet diameter, having its upper sur- 
face faced off true, is placed horizontally 
level with the floor of the shop. Arranged 
at equal distances around its outer edge, 
are a number of levers, B, equal to the 
number of spokes to be set in the wheel 
— sixteen in this case — having their ful- 
crums securely bolted to the plate. The 
long arms of the levers radiate from the 
plate, about three feet, all around ; the 
short arms are formed into cams, or roll- 
ing inclines, or curved wedges, acting 
upon sliding pins of cast iron, which move 
freely in a radial direction, in guides 
formed in the fulcrum blocks. When the 
long arms of the levers are raised, the 
sliding pins may be easily pressed out- 
wards until they bear upon the cam-shaped 
short arms of the levers at the point near- 
est the fulcrum or center of motion of the 
lever. When the long arms of the levers 
are lowered, their sliding pins are forced 
inwards by the cams, and unite in pressing 
inward the wheel properly placed in their 
embrace. The levers are all actuated with 
rapidity, uniformity, and certainty, by 
means of wrought iron rods, C, extending 
downwards from the ends' of the levers, 
converging to a vertical column, D, under 
the center of the plate, much as the braces 
of an umbrella extend downwards from 
the ribs to the stick. A screw is cut upon 
the central column, and a nut, E, answer- 
ing to the slide upon an umbrella stick, 
raises or lowers all the levers at once, with 
great facility, and with any required pow- 
er. Motion is given to the nut by means 
of beveled gears and a belt with fast and 
loose pulleys, so arranged that, at the up- 
ward and downward limits the belt is 
thrown automatically upon the loose pul- 
ley, and the motion of the nut and levers 
stopped. Any required motion, either up 
or down, within the range of the screw, 
can be obtained with great delicacy" and 
convenience by a shipper, F, actuated by a 
shipping rod, G. The fellies and spokes, 
of seasoned second-growth oak, having 
been perfectly shaped and completely fin- 
ished by machinery, are first put together 
by driving two spokes into a felly, one at 
a time, the felly being held firmly in a 
vise, H, specially constructed to prevent 
splitting of the felly or twisting of the 
spoke, so that a very good fit is obtained 
at this important point. Eight fellies, with 
thciir sixteen spokes, are then placed in the press, when the 
perfection of the fitting is shown by the perfect joint made 
by the spokes when they meet in the circle to be curved and 
embraced by the cast-iron hub ; and by the coincidence of the 
half-holes in the contiguous sides of the spokes, A, which 
together form the holes tor the eight bolts that are finally to 
hold the hub plates together. 

Temporary hub plates, I — one above and'one below — with a 
powerful screw in their center, hold the ends of all the spokes 
truly in the plane of the circular plate while undergoing the 
pressure of the levers. The extent of this pressure is ascer- 
tained by marking carefully with a sharp pencil around the 
circumference of the upper temporary hub plate, after the 
spokes have been brought to a close, firm joint ; and then the 
pressure is put on till the joint of the fellies close up. An- 
other similar mark being made upon the removal of the 
temporary hub plate, it is found that a space of a quarter of 
an inch is made between the two pencil marks — a reduction 



in diameter of half an inch. Now as the difference in cir- 
cumference corresponding to a difference in diameter of half 
an inch, is 1*0208 inches, this, divided by 16 (the number of 
spokes), gives 0-098 of an inch, or substantially-fine tenth of 
an inch, as the lateial Mmnression of each fellies. This is 
by no means the limit, but is probaDiy sumcient to secure the 
spokes against being loosened by shrinkage in any climate. 
The hubs are firmly bolted together while the wheel is in 
the press, and- hold the spokes securely. The fellies spring 
apart a little, but only a little ; and the tire easily makes that 
all firm again. 




erly set, it will remain tight until worn otlt. The wheels are 
made by this method perfectly round and true. The pressure 
distributed about the rim can be varied from nothing to one 
hundred tuns, if required. 

There are reasons why iron-hubbed wheels made in this 
manner should be far superior to wheels with wooden hubs. 
The spokes cannot crush into the hub, as they will do into 
wooden hubs, whether driven full size into a very large hub 
as was the practice fifty years since, or, as at present, into 
a smaller hub, the spokes having- tenons and shoulders. With 
I wooden hubs the spokes are weakened just where they need 
the greatest strength. 

In the iron-hubbed wheel the spokes are 
more than twice as large as a wooden hub 
wheel of corresponding size. It is also 
claimed that a wheel made on this plan 
will not shrink, and that as the bases of 
the spokes are as firmly compressed 
against each other as it is possible for 
wood to be, and held by metallic fiances 
firmly bolted together, it is the most me- 
chanical and perfect method of construct- 
ing wagon wheels for heavy work yet de- 
vised. 

Iron-hubbed wheels are becoming very 
popular in many localities even when con- 
structed in the comparatively imperfect 
manner employed before the application 
of this invention ; and there is no doubt 
that the improvement resulting from the 
method described will tend to make them 
more generally popular than hitherto. 

Patented, Dec. 28, 1869, by E. A. Archi- 
bald, of Methuen, Mass., whom address for 
State rights or manufactured wheels. 



MACHINE I0R 



THE MANUFACTURE OF SPOKED 

So great is the facility with which this machine is operated, 
that we are assured one man with an assistant easily puts to- 
gether six sets — twelve fore wheels and twelve hind wheels 
— in six hoars and forty minutes, including the time of ad- 
justing machinery forthe difference in diameter of the wheels. 
It is thought that the same machine would so compresswood 
as to make most admirable car wheels. 

The great point in a wheel made in this manner is the 
thorough compactness of the hub-end of the ' spoke. The 
other end of the Broke receives scarcely less benefit. By ob- 
serving an old wheel it will be seen that the spoke is bedded 
into the felly. This is done by degrees, and is unavoidable in 
wheels made in the usual way. The only way to keep the 
wheel together is to reset the tire so as to take up the loose- 
ness caused by this slow crushing process. By putting on a 
pressure of more than ten times the amount the wheel will 
ever be called upon to sustain in actual use, it is claimed that 
the spoke and felly are so compacted that if the tire is prop- 



WHEELS. 

Engineer. 



Polishing Granite. 

Granite, after having been worked into 
form with heavy dumpy picks, and then 
with the hammer and chisel or diamond 
point, is first ground to a moderately 
smooth surface with a heavy iron plate fed 
with sharp sand or coarse emery and water, 
and put into reciprocalmotion, orin turned 
works the granite is put in quick circular 
revolution against the rubber. Secondly, 
the work is smoothed with another iron 
plate and coarse flour emery. Thirdly, it 
is further advanced by wooden rubbers 
with fine flour emery, the rubbers being 
made the end way of the wood. Fourthly 
and lastly, crocus is used on thick felt laid 
on wood or metal. On account of the 
softness of the mica compared with the 
quartz and felspar, which together consti 
tutethe granite, the hard rubbers must be 
persevered in until near the conclusion, to 
keep the work flat, «jtherwise themica is 
too quickly worn away, and leaves minute 
hollows. Sometimes lumps of 'granite are 
used as rubbers instead of the iron plates. 

Granite, when worked by the lapidary, 
is slit and roughly ground in the common' 
mode adopted both with carnelian and ala- 
baster, namely, the slicer with diamond 
powder and the roughing or lead mill 
with coarse emery ; afterwards it is found 
best to smooth it on a mahogany wheel 
with flour emery, and to polish it on the 
lead wheel with rottenstone ; but it re- 
quires great care to prevent the soft mica 
from being unduly worn away. — Byrne's 
Handbook for the Artisan, Mechanic, and 



Tito Growth of Tree Trunks. 

A paragraph has been round the scientific papers stating 
that a French naturalist has been measuring the tree-trunks 
in a forest, and found them all broader in the east-west than 
in the north-south direction :, the cause of the unsymmetry, 
being ascribed, not very obviously, to the rotation of the 
earth. Well, another French arborist has been similarly 
gaging the trees in the neighborhood of Toulouse, and he 
finds that the grer.test swelling of their trunks is towards the 
east-south-east point of the compass. The explanation offered 
by this second investigator is more philosophical than that of 
his predecessor. He refers the deformation to the early 
morning sun, which warms the easterly parts of the tree 
more suddenly than the rest, stimulates the flow of the sap, 
which grows sluggish during the cool of the night, and 
draws up the nourishing moisture from the soil in greater 
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abundance on tho excited side than on thosa portions of the 
trunk where the warming is more gradual and its effects less 
active. Naturally, increas3d vitality on one side, be it 
animal or plant, results in developments, or larger growth 
of that side. There are traditions of some plants turning 
their flowers toward the sun ; the truth may be that the sun 
only promotes the growth of those blossoms upon which it 
sheds its direct warmth. As Dulong said, every degree of the 
thermometer entails a law of nature. 



[For the Scientific American.] 
COBALT-ITS PBOPEETIES AKD USES. 



BY PROFESSOR CHARLES A. JOT. 



In olden times tho word cobalt was used to designate a 
whole group of worthless metals. The miners of those days 
were full of superstition and imagined that the genii of the 
mountains would resist all attempts to penetrate their mys- 
ttvieB, and hence they were supposed to throw all sorts of 
false ores and unripe metal in the way of the workman for 
the sake of discouraging them from their undertaking. The 
name of the mountain gnome or sprite was Kobold, and hence 
the miners called the worthless ore " Cobalt." The bright, 
ahiny ore that vexed the workmen so much was at one time 
supposed to contain bismuth, and was very little used. 

These are tho first recorded notions, but there is little 
doubt that cobalt ores were used for coloring glass some 
thousands of years before, in Nineveh, Thebes, and Pompeii, 
as specimens found in those places resemble the beads and 
ornaments of modern times. 

The first really authentic discovery of cobalt appears to 
have been made in 1735, by the Swedish chemist Brandt, who 
called it Cobalt King. Chemical analysis hod not attained 
sufficient progress in that early day to enable any one to sep- 
arate the constituents of ores with absolute certainty, and it. 
was not until 1780 that the existence of cobalt was confirmed 
by BcTgmann. It is- a favorite idea on the part of some chem- 
ists that nickel and cobalt are one and the same thing, but 
this doctrine finds very few adherents, and for our purposes 
we shall regard it as an actual, tangible metal, with charac- 
teristic properties of its own. Cobalt is ■ one of the metals 
found in the atmosphere of the sun, and in the materials that 
are of extra mundane origin. It usually occurs associated 
with nickel, arsenic, and sulphur, and is frequently an inci- 
dental product in the working of eopper, bismuth, and nickel 
ores. 

The best known minerals are smaltine, called also speiss 
cobaH, cobaltine, or glance cobalt, cobalt bloom, and earthy 
cobalt. The fact that some of the minerals contain arsenic 
has lead to applying the name cobalt. to the black arsenic sold 
as a fly powder. It will be seen from, the above list that this , 
element is by no means so abundant as manganese or nickel, 
and in the event of its being required tor certain purposes in 
the arts, it would be difficult to obta n it in large quantity. 

There are several ways in which metallic cobalt can be 
prepared from its compounds, one of the earliest of which 
was from the oxalate. It is possible to reduce the oxide by 
heating two parts of the pure oxide of cobalt and one part of 
pure cream of tartar, for six hours, in a covered crucible lined 
with charcoal and at a temperature sufficient to melt steel. 
Tho regulus obtained in this way is exceedingly hard and 
brittle, has the color of bismuth, is magnetic, and has a 
specific gravity of 8'48. By re-melting in a clay crucible it 
can be freed from carbon, and it then has a silver-white 
color, specific gravity of 8-7(54, is softer than steel, very elastic, 
does not oxidize in air, nor after several days' immersion in 
water, and is as magnetic as iron. Becquerel found that by 
electrolysis a brilliant white metal goes to the negative elec- 
trode when the chloride of cobalt is first neutralized with am- 
monia. Prepared in this way it is quite pure, and is mallea- 
ble and magnetic. By treating an aqueous solution of the 
chloride of cobalt with sodium amalgam, an amalgam of co- 
balt is formed from which the mercury can be expelled, and 
the cobalt obtained in the condition of a fine powder ; it can 
afterwards be fused to a pure regulus. 

The above are the chief methods for obtaining the pure 
metal, and we can now pass to the consideration of %ome of 
its properties. 

The metal resembles steel, with a slight red tinge, is very 
hard, and is said by Deville to be more tenacious than iron. 
This latter property may hereafter give a value to wires made 
of cobalt where it is required to attain great strength in small 
compass. Arsenic and manganese render it brittle. Like 
pure iron it requires a very high heat to melt it, and the tem- 
perature of fusion appears to bo between that of iron and 
gold. Its specific heat is 0-1096, and its density ranges be- 
tween 8-513 and 8-7. 

It is said to be magnetic when perfectly pure, and can be 
converted into a magnet by contact. At a very high temper- 
ature cobalt burns with a red flameyielding an oxide. Acids 
generally dissolve cobalt, nitric acid being especially adapted 
to this purpose. The metal decomposes water at a red heat, 
but not at ordinary temperatures. Plunged into fuming 
nitric acid, it is converted into the passive state, the same as 
iron, and the duration of this passive state is augmented by 
previously heating the metal. 

Antimony and cobalt lased together evolve heat and light, 
and afford an iron-gray alloy. The alloy of cobalt and iron 
is exceedingly hard. Gold and cobalt yield a yellow and very 
fragile alloy. 

The alloy of platinum and cobalt is fusible. Cobalt amal- 
gam is white, like silver. Silver is rendered brittle by it. 
Alloys of lead and cobalt, and tin and cobalt, have been made, 
but possess little interest. 

Many chemists suppose nickel to be an alloy of cobalt and 
some other metal. Fairbairn found that the tenacity of cast 



iron was greatly reduced by its mixture with nickel, and the 
same result is probable in the case of cobalt. Cobalt is said 
to reduce copper from solutions. Weiske found that cobalt 
was contained in nearly every brand of commercial iron he 
examined, sometimes to the extent of seven grammes in 100 
pounds. 

Finely divided metallic cobalt is soluble in a boiling solu- 
tion of caustic potash, and yields a blue liquid, which is sup- 
posed to contain cobaltic acid. The finely divided cobalt for 
this purpose is prepared by heating an intimate mixture of 
pure oxide with ten to twelve per cent starch meal, or by re- 
ducing the oxide with hydrogen. 

Cobalt contaminated with phosphorus has a different color 
from ordinary metal, and loses its luster in the air. 

We can now speak of some of the compounds of cobalt 
that find application in the arts. The oxides and salts are 
distinguished for their beautiful colors — red, blue, yellow, 
green — hence they were early used for pigments. 

If a little oxide of cobalt be added to melted glass, we ob- 
tain a mass, which, after cooling is intensely blue. When 
this is ground to powder it yields the well-known smalt that 
at one time was extensively employed by papermakers and in 
the laundry. The color is very fast, as it is not affected by 
the atmosphere or by acids or other liquids — and this fact af- 
forded a method of detecting adulterations, as sand or pulver- 
ized glass, which was simply immersed in some coloring 
liquid.^ could easily be washed clean by an acid. Since the 
extensive and cheap manufacture of artificial ultramarine 
was established, the demand, and naturally the supply, of 
smalt, have greatly diminished. There is another blue color 
formed by the union of alumina and the oxide of cobalt, 
known as Thenard's blue, which has long been applied in the 
arts, but in consequence of its high price cannot compete with 
ultramarine. It can be prepared by mixing 3 parts freshly 
precipitated moist phosphate or arsenate of cobalt with 12 
to 15 parts also freshly precipitated hydrate of alumina, and 
exposing, after drying, to a red heat. Thus produced it is a 
compact, insoluble mass, which can be ground to a fine blue 
powder. Ehrmann's green, which is a compound of the ox- 
ides of zinc and cobalt, we described under the head of the 
compounds of zinc. It is a much-prized green pigment. A 
beautiful yellow color is produced by mixing the nitrite of 
potash with a solution of cobalt. A double nitrite of cobalt 
and potash is] produced in the form of an insoluble yellow 
crystalline body, which is not only of value as a color but 
offers a remarkably delicate test for the presence of cobalt in 
solutions. This yellow has been used sparingly, on account of 
the expense, in aquarelle and oil painting. 

By precipitating cobalt with phosphate of soda we have a 
red violet color, the shade of which varies according to the 
temperature at which it is prepared. 

A fine cobalt brown is produced by calcining a mixture of 
sulphate of cobalt, ammonia, and iron. 

Some of the salts of cobalt, when they contain water, are 
red, when they are anhydrous they appear blue. This prop- 
erty is made use of in what is called sympathetic ink. If we 
write with a dilute solution of chloride of cobalt on paper 
and allow the tracing to dry at ordinary temperatures, the 
letters will scarcely be visible. Upon the application of heat 
the writing becomes visible, with a blue color, or sometimes 
green if nickel be present. The color again disappears on 
the absorption of moisture. 

A fine green color is produced by precipitating cobalt from 
its solutions by means of a mixture of prussic acid and pot- 
ash, but the cost of production must prevent any extensive 
application of this color. 

Since the discovery of photography the use of cobalt blue 
glass has greatly increased. It is an interesting fact in optics 
that blue glass permits all of the chemical rays of light to 
pass freely through it, while the yellow rays are intercepted. 
Pieces of blue glass are used to eliminate the yellow rays 
when the colors of flames are to be examined for the violet 
hue of potash', and in other cases of optical research. 

The oxide of cobalt, prepared by precipitating tho chloride 
with potassa, has been employed in rheumatism. It is emetic 
in the dose of 10 to 20 grains. The salts of cobalt are irritant 
poisons. 

The employment of metallic cobalt in the manufacture of 
German silver would make that article too expensive for gen- 
eral use, but in small quantities it enters into alloys in asso- 
ciation with nickel as an incidental component. The deposi- 
tion of metallic cobalt by the battery can be accomplished 
the same as is now so extensively done with nickel, and this 
method is sometimes resorted to, to procure small quantities 
of the metal. Some of the salts of cobalt are of great value 
to the chemist in his laboratory, as affording delicate tests for 
the -presence of other bodies. 

One of the methods for the manufacture of oxygen gas 
from bleaching powders, is founded upon the somewhat ob- 
scure formation and subsequent decomposition of cobaltic 
acid. A very small quantity of a solution of cobalt suffices 
to evolve all of the oxygen from chloride of lime. 

We have thus given the principal properties and uses of 
cobalt without attempting to exhaust the subject. 



room occupied by human beings, either in public or in private. 
If people could see the amount of poiBon they were taking 
into their sy stems at every breath, they would be more care- 
ful to secure pure air to breathe. Such an invention is 
greatly needed, and the want will soon be supplied. Who 
will be the one to confer this blessing upon the race ? 



An Invention Wanted, 

The Herald of Health says an instrument is very much 
needed to test the purity of the atmosphere, and the person 
who will invent and introduce such an article, which shall 
be simple and cheap, will not only enrich himself, but confer 
a great boon upon poorly ventilated humanity. We have 
the thermometer to tell us the temperature of the air, and we 
have the barometer to tell us the moisture of the air, but we 
have no means of cheaply and easily measuring the purity 
of the air. Such an apparatus is needed in every church, 
lecture room, and place of public gathering, and in every 



[For the Scientific American.] 
PLATINIZED LOOKING-GLASSES. 



BT C. WIDEMANJT. 



NO. II. 

The glass being prepared by the usual method, is Boaped, 
polished and cleansed. The Platinized Glass Works, at 
Wailly-sur-Aisne (France) where this new industry is carried 
on, possesses highly improved polishing tables, so much so 
that the polishing operation occupies »nly three hours. At 
the St. Gobain Works this operation requireB a manipulation 
of 48 hours. 

After the cleaning operation the glass is carried into the 
platinizing shop, and the composition giving the metallization 
is applied to the glass by means of a brush the plate is placed 
vertically and receives the platinizing liquid to a convenient 
thickness. It is first applied from bottom to top, then from 
left to right, and at last from right to left ; by these means 
the oily coating is equalized. This composition, containing 
a large quantity of essence of lavender, spreads itself instant 
ly over the surface, drying slowly and without any running 
Great care must be taken to avoid all dampness and dust ; 
dampness would crisp and wrinkle the surface, and the dust 
would destroy the regularity of the work, as every grain of 
dust absorbs liquids concentrically, and thus deprives the 
surrounding parts. 

The platinizing composition needs nothing else to be per- 
fect than great cleanliness on the part of the operator. 

In making the platinizing liquid the following materials 
are used : 100 grammes carefully laminated platina in very 
thin sheets are taken. It is soaped in order to remove all the 
grease that might have accumulated during the laminating 
operation. It is then dissolved in an aqua-regia, composed of 
400 grammes nitric acid for 1,000 grammes pure hydrochloric 
acid. It is heated by means of a sand bath to dryness, care 
being taken not to decompose the chloride by excessive heat. 
It is then crushed in a porcelain or glass mortar, and laid on 
a grinding glass plate, where it is mixed with small quanti- 
ties at a time of essence of lavender (rectified) care being 
taken not to work at too high temperature or the reaction 
would take place on this glass plate. Having added about 
1,400 grammes of essence of lavender, the mixture is collect- 
ed in a porcelain dish and left to itself for eight days, with- 
out the least disturbance. The liquid is next decanted, 
filtered, and left again for six days, and this filtered liquid 
must then be about 5° at the acid test Baume. For the above 
quantity, 25 grammes litharge and 25 grammes barate of lead 
are taken, and ground to an impalpable powder, with 8 to 10 
grammes essence of lavender. This last mixture is then 
added and stirred with the platinizing liquid. It is then ap- 
plied as above described, care being always taken to avoid 
dampness and dust. 

As soon as the glass plate to be platinized has received the 
metallic coat and is sufficiently dry, it is placed in muffles, 
formed of a frame of cast iron, tongued and grooved, and the 
parts of which slide in each other. 

The fire-place is placed at the back of the oven, which 
arrangement gives free access to the door, through which the 
glass is placed in the oven. Movable frames are placed in 
the cast-iron frame, and receive the glasses to be heated, main- 
taining them in a parallel and vertical position. Hooks, 
properly constructed, support a large number of these frames. 
Also, movable sheets allow glasses of different sizes to be 
placed in these frames. 

The vertical and longitudinal section of the oven is a 
long parallellogram, and its cross-section is a square. The 
cooking is regular ; and the accidents of fire are regulated 
by registers or iron gates in the posterior and anterior part of 
the oven. A series of muffles are placed under the dome. 

The platinized mirror thus obtained is of great solidity, and 
no metal is more resistant to the influence of atmospheric 
agents. Even when a mirror is thrown into a great fire, at 
the temperature at which the glass melts, it will have re- 
tained its metallic surface. The mirrors do not give false 
tints to colored objects, as the common mercury alloy does. 

The reflection being obtained by the anterior surface, there 
exists no double reflection ; but what is still more remarkable 
is that the substitution of platina for tin and mercury is 
that it allows any kind of glass to be transformed into 
a mirror. The nitrous matter is polished on one face 
only, and having been submitted to the platinizing process 
reflect s images without distortion from the surface of the 
metal itself. 

Let us now come to the actual process in use ; the follow- 
ing conditions had to be filled : 

After having suppressed the use of mercury, the glass was to 
be perfectly colorless and deprived of every defect. The cost 
had to be reduced, or the old routine would not give place 
to progress. Not only has Lode suppressed the use of 
mercury, but he has by his improvement been able to make 
better mirrors, for he hides by his process the faults in the 
glass plates, and obviates half the work of planing and pol- 
ishing. In order to obtain this result it was necessary to 
apply the reflecting surface on the front of the glass-plate 
and not at the posterior surface. 



A Flag for the national Capitol has been made in Califor- 
nia of silk produced in the State, and it will soon be sent to 
Washington. 
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A PLEA FOE "OUR DUMB SLAVES.' 



Mr. Bergh, the President of the Association for the Preven- 
tion of Cruelty to Animals, recently made the following plea 
for the kind treatment of animals in an up-town church of 
this city. 

He began by saying that he felt somewhat embarrassed at 
having to lecture in a place where the eloquent pastor had 
given, on the previous evening, one of the most touching ser- 
mons he had ever heard, hut though his fare would be plain, 
the meat would not be diseased, the vegetables would not be 
stale, and the drink would not be swill milk. The opponents 
of our cause, said the speaker, go so far as to declare that 
certain living creatures are not animals. 

One of the earliest acts of our society was the arrest of the 
captain and mate of a vesssl from Florida, having on board a 
cargo of turtles lying on their backs, with their fins pierced 
with holes, and firmly secured by rope yarns. In this atti- 
tude, and deprived of nourishment and water, they had been 
confined for several weeks. This arrest, as well as the Bub- 
sequent legal proceedings, were conducted by myself, and I 
distinctly remember the confidence with which the counsel 
for the defense announced his theory that the turtle is not an 
animal, and he asked lor a dismissal of the complaint. The 
judge sustained the counsel's physiological idea, and con- 
suquently discharged the prisoners, who immediately com- 
menced suit against me for false arrest, but as no malice was 
shown the plaintiffs lost their case. I at once dispatched a 
messenger to Prof. Agassiz, who, of course, refuted the pre- 
post. rous assumption of the " no animal party." Here Mr. 
Bergh quoted from learned authorities touching the subject. 
Thi opinion of Des Cartes, that animals are mere breathing 
mac'i'.iies, is controverted at every step. Can they not be edu- 
cated, and have they not the same passions and affections 
which exist in mankind ? The half-reasoning elephant is not 
a machine. The cat shows both care and artifice in conceal- 
ing her kittens. The hen which has been robbed of her eggs 
goes where she can lay in greater security. If the dog has 
no perception, how iB he to distinguish a man irom a hare or 
pheasant ? The learned men of every age have accorded to 
many animals the power of communicating by language. 
Their idiom seems strange to us ; so do the German, Greek, 
and Chinese until we have learned them. Oxen and cows 
will not fatten by themselves, and often they neglect the 
finest pastures not recommended by the charms of society. 
Dr. Reed defines instinct as a blind impulse to action, with- 
out deliberation or any end in view. Is tho wonderful mech- 
anism of the honey-comb mero blind impulse devoid of pur- 
pose 1 It has been said that nature follows a continuous and 
ascending chain from the mineral to the plant, and from the 
vegetable to the animal kingdom, tho apex of which is 
crowned by the most perfect work of creation — Man — but I 
feel satisfied that this perfection is largely shared by the in- 
ferior animals. Cruelty to animals is a sin but little thought 
of by the majority of people ; often, owing to the criminal 
selfishness of mankind, a characteristic which lies at the foun- 
dation of a greater part of the sins of this life. The tffect 
produced by cruelty to animals is to demoralize the man who 
indulges in it. It blunts the finer feelings of the heart, and 
gradually hardens and depraves tho whole character. In the 
history of nations we find that in their period of decline wild 
beast shows, in which animals were made to tear each other 
until the pavement of the arena was red with blood, formed 
the favorite pastimes of the masses. In the palmy days of 
Rome, the people loved to witness exhibitions of feats of 
arms, and contests of the athletes. By force and discipline 
they became famous for war and law, and, afterward, for re- 
finement and letters ; but when luxury came in, dissipation 
and effeminacy relaxed the better propensities, and when the 
nation was decaying, then it was that the Roman citizens de- 
manded Indian elephants, and lions from Ethiopia, and bears 
from the Caucasus. The music which then best pleased a 
Roman audience was not the chants of those who sang of a 
nation's valor, but it was the yell of the dying slave that 
awoke the plaudits of the multitude. It has been the same in 
Spain, and so it is to-day in that Bemi-civilized land. When 
a nation delights in witnessing exhibitions of cruelty, its dis- 
solution is near. He who torments a brute soon forgets to be 
kind to his own family or to his fellow men. Those who fre- 
quent the cock-pit or the prize-ring, are already on the road 
to the penitentiary and the gallows. A man who habitually 
abuses his dog or horse is unworthy of confidence. It is well 
known that the dog, the horse, and the ox weep. Yes 1-Smile 
not. I say weep. They have tears of despair as well as the 
beautiful gazelle. I have heard of a horse which accidentally 
trod on the foot of his groom, and seeing that he had fallen 
and fainted from the pain, the animal licked him and covered 
him with tears. Was this instinct ? While I am speaking 
an effort is being made in the Stats Legislature to abolish 
our Society for the Prevention of Cruelty to Animals. The 
day after this bill is passed the Emblem of Mercy on the cor- 
ner of Broadway and Fourth street, will be taken down, and 
■then tho revolting scenes of the past will be again reenacted. 
I beg of you as Christian people to protest against this inhu- 
man movement which is about to be made. 

In conclusion, my friends, suffer me to commend this sub- 
ject to the serious consideration of you all, not alone as a re- 
ligious duty, but because of the perfect personal happiness 
which the practice of protection to all defenseless dumb crea- 
tures secures. For my own part, I have sought and shared 
the ordinary employments of life in various parts of the 
world, under the most favored circumstances, but I declare 
that all these evanescent pleasures combined could never fill 
my soul with the pure contentment which possesses it, as I 
lie me down at night, after a day successfully passed in 



shielding these dumb companions and servants of our race 
from Buffering and abuse. 
| Civilization will never he a reality until we shall have suc- 
j ceoded in subduing the semi-barbaric spirit which inflicts 
| wanton cruelty on any harmless creature. Morality, public 
land private interest, and the sentiment of true religion, im- 
pose on us the duty of treating with kindness these docile and 
intelligent beings, which live, work, and die for us. 



Something About HolA. 

Gold is found sparingly in many hard rocks, such as granite, 
mica-slate, chiorile-slate, and elay-filate, and sometimes even 
in limestone and other similar rocks. It occurs far more 
abundantly in quartz, pure unmixed n ; nt, or ailex. In igne- 
ous or metamorphic rocks, the quartz usually occurs in veins, 
or in large, irregular bunches or lumps, with veins diverging 
from them. These veins are most commonly only a few feet 
wide, and for the most part traverse the rocks in a vertical or 
highly inclined position. Sometimes, however, veins or ir- 
regular masses occur many yards across in every direction ; 
and sometimes, but very rarely, quartz is found in such 
abundance as to make what even might be called hills of 
itself. The gold is disseminated in this quartz, sometimes in 
such exceedingly minute particles as to be invisible, not only 
to the naked eye, but even to the eye aided by a powerful 
lens. . Most commonly, the gold is seen as little yellow specks, 
flakes, or grains scattered through the quartz. When the 
quartz has a crystalline structure, which it often has, little 
nests of gold, likewise crystalline, may be seen embedded 
between the interlacing crystals of the quartz. Where the 
interstices in the quartz are large, these are sometimes en- 
tirely filled up with gold ; but not unfrequently irregular 
holes and crevices seem to have been formed in the quartz by 
decomposition or rottenness, which have sometimes been sub- 
sequently filled with gold. In these cases, the gold assumes 
irregular forms, such as melted lead will when poured into 
water — forms which have given people the idea of the gold 
having been deposited in a state of fusion, a notion in all 
probability utterly unfounded. How the gold got in the 
quartz, is a point at present so uncertain, that no man of 
science would take upon himself the responsibility of an- 
swering the question. The sine of the irregular lumps 
thus entangled in the quartz varies greatly, the largest 
hitherto known single lump in the world being an Australian 
one of 2,166 ounces weight. It is, however, usually found in 
small flakes, grains, and dentritic strings, weighing only a 
few grains. 

Whenever the moving waters of the sea, by which drift- 
materials were formed and deposited and attacked rock con- 
taining gold, it would of coarse break off lumps of it, just as 
of any other rock, and equally wash, roll, and knock it about, 
and thus break it into smaller fragments round it into peb- 
bles, and grind it into sand. In this way, much of the gold 
would be knocked out of the rock, and much water-worn 
gold accumulated, or water-worn fragments of gold and 
quartz together. 

From this point of time, however, there is a remarkable 
difference observable in the action of the water on the gold, 
and on the rock which contains no gold. All kinds of rock, 
or earth, or stone, at all events all the common kinds, are 
pretty nearly of the same specific gravity — that is to say, of 
the same weight, bulk for bulk. Chalk, clay, limestone, 
compact sandstone, granite, marble, basalt, have all specific 
gravities varying from2 to 8 — that is, they are twice or thrice 
the weight of their bulk of water. Pure gold has a specific 
gravity of 19, or is nineteen times as heavy as its bulk of 
water ; and the most impure ore of gold that occurs in nature 
has at least a specific gravity of 12 to 15. Gold is about six 
or seven times as heavy as quartz, or aoy other stone it is 
likely to be associated with. Ths consequence of this is, that 
moving water has at least seven times less power over it — 
less power to move it along, either suspended in the water or 
railing along its bed. When the drift, therefore, was formed, 
vast quantities of stone might be removed to great distances, 
while the gold was left behind, not far from its native site. 
All the large lumps of gold will certainly be but little re- 
moved, as also all the large lumps of quartz, heavily freighted 
with gold. Grains of gold ani small lumps may be carried 
further, while scale-gold and fine dust, especially if flat and 
thin, may be carried to very considerable distances. — Mor- 
gan's British Trade Journal. 



Extracting Juice from Sugar-Cane, Beetroot, etc. 

M. Julius Robert Scelowitz has discovered a new method of 
obtaining the juice from such substances as sugar-cane. The 
process is one of diffusion. The cane, or substance from 
which the juice is to be extracted, is cut into slices by a 
special machine. It is then put into a so-called battery of 
diffusion vessels, consisting of a series of closed water-tight 
tanks, and is brought into contact with water at an elevated 
temperature, in a certain succession and systematic order, 
which is requisite for complete extraction, and for the proper 
concentration of the juice obtained. Another application is 
also described, the main feature of which consists in carrying 
out the whole process of diffusion in one single vessel, or 
diffaser, in which the extraction of the sugar is carried on 
continuously by introducing slices of cane through a feeding 
apparatus at the bottom of the vessel, from which they rise 
slowly to the top, while fresh water is constancy running in 
at the top of the diffusion vessel, and is drawn off at the bot- 
tom as diffusion juice, after having remained in contact with 
the slices for a sufficient length of time. The liquid during 
this operation is agitated by machinery. Could not this 
principle be applied on a small scale for domestic uses, as in 
the making of such drinks as lemonade ? 



Size of Mortar Joints in Brickwork. 

Tliis subject may be considered in a variety of ways. First, 
if wo consider that the strength and capability of sustaining 
weight will be increased by having thicker mortar joints 
than those commonly made, then it would appear probable 
that a building erected with mortar walls and without any 
bricks, would be of still greater strength ; but we know that 
the mortar usually used would stand no such test. It there- 
fore seems probable that thin joints would be preferable.- 
But it may now occur to us — then, why have joints of any 
thiekness ; or why should they be of a certain thickness, and 
neither lets nor more? This will lead us to consider the 
properties of moitar, and the duties it actually periorms in 
brickwork, and to endeavor to discover how we can cause it 
to most effectually perform those duties. 

Respecting its properties, it would In unspfe to consider 
that mortar is generally capable of bearing the compreseilo 
power that brick will bear, therefore the leBS of it we can 
manage with tho better ; but as thin, flatfish pebbles will 
pass through a fine sieve, and may chance to lodge on edge 
when in a mortar joint, such would in too thin a joint causo 
the brick above it to ride, and the extra thinness of such joint 
would consequently bo an element cf instability instead of 
strength. 

The duties mortar has to perform may be considered prin- 
cipally as two ; viz., first, to be the means by which each suc- 
cessive course of bricks may be solidly bedded ; secondly, to 
be the agent which shall enable each brick to bond with 
those beneath it. 

We have already seen that it would generally bo inadvisa- 
ble to have thick joints, on account of any imaginary com- 
pressible superiority of the mortar over brick ; we shall now 
see that joints as thin as they can with safet}' be made will 
also generally be desirable, when considered in their action, 
as the means by which " bond " is effected, for bond is the 
tying, as it were, of bricks by one or more biicks laid across 
and uniting them, and which is effected by means of the 
mortar placed between them, which, filling the inequalities 
of the bricks so placed, will, with a sufficient weight on the 
upper course, be the means of preventing the bricks in the 
under course from being dragged apart. 

Then to consider whether thick or thin joints will more 
effectually achieve the bonding let us consider the action of 
two stretchers bonding (in English bond) three "headers." 

If the joint in such case be made thin — say J in. thick then 

as the stretchers would bear 2J in. on each of the two outer 
" headers," and tha bonding connection between them would 
be the mortar unaer each end of tho stretchers, and in each 
case being in sectional area (taken parallel to the faco of tho 
wall) equal 2J- in, by -} in. ; then such would in the tearino- 
asunder ot the two outer "headers "be suhjtcted to a com- 
pressile strain acting in a direction (nearly or quite) identical 
with a diagonal to the said area. Now, ir we were to increase 
the. thickness of our joint, then tho length of the diagonal 
would also increase, and would consequently be unlikely to 
resist so great a strain as the shorter one for the same reason 
that a long column will generally bear hss pressure than a 
short one of equal diameter ; also the angle of inclination of 
the shorter diagonal, being less than that of tho longer, 
would give it an advantage over the latter. 

But let us yet consider it in another way : If a |-in. joint 
be stronger than a J-in. ditto, then why notal-in. also 
stronger than a |-in., and a 2-in. than a 1-in., a 4-in. than a 
2-in., an 8-in. than a 4-in., and so on ? Let us consider an 8-i.n. 
joint, then our old sectional area of 2J in. by % in. will be- 
come 8 in. by &£ in., the 8 in. being its bight, and conse- 
quently the mortar connecting the ends of the " stretchers " 
with the " headers " will be easily cracked ; and the " bond," 
in this case, show itself to be no bond in reality, as the 
strain would here be a tensile one, and which mortar would 
be unlikely to bear. 

And, again, if thick mortar joints be the element of 
strength, why should voussoirs, or arch-bricks, be cut, or 
rubbed for the sake of strength ? or, hotter still, why not 
have, as before, joints of, say 8 in. in thickness, or to gain tho 
utmost strength arches of mortar altogether, no bricks beino - 
used ? — London Builder. 



New Method op Obtaining Gelatin.— Crude animal 
substances, such as the flesh, fat, skin, tendons, bones, etc., 
either with or without a previous treatment with lime, are 
treated with benzine, or spme other similar hydrocarbon, in 
a vessel provided with a condensing apparatus for saving any 
vaporised benzine, or in a closed vessel at an elevated tem- 
perature. After a few hours' digestion, the hydrocarbon so- 
lution of the fats and oils is drawn off, and may be treated by 
any of the well-known methods for recovering the volatile 
hydrocarbon, which may be again used in subsequent opera- 
tions. The oils and fats are saved and utilized. The animal 
matters, or purified glue-stock, is now ready for conversion 
into gelatin by heating with water in the ordinary way. 



M. Lesseps announces that the minimum depth of tho 
Suez Canal is nineteen feet, and that this is over the rock at 
Serapeum. The rock is to bo removed shortly, and then the 
minimum depth will be- "at a spot near Suez. It will rano-o 
from twenty-three feet to twenty-seven feet, according to tho 
hight of the sea. 



The Royal Danish Society of Science, among other prizes, 
has offered one amounting to $170 for tho best essay contain 
ing an investigation of the movement of the air in a system 
of ventilation. The essay may be written in English, French, 
German, Danish, or Swedish, and must be handed in before 
October, 1870. 
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mud Collectors for Boilers. 

We give below a sketch of an arrangement for preventing 
the incrustation of boilers, designed by Herr Popper, and 
which was applied rather more than a year ago to a boiler at 
the machine shop of Herr. G. Sigl, of Vienna, and with good 
results. Herr Popper's arrangement, which is shown in the 
sketch as applied to a plain cylindrical boiler, consists of 
long strips of sheet iron, about twelve inches in width, which 
are introduced through the man-hold into the boiler and there 
united, so as to form a half cylinder placed parallel to the 
lower half of the boiler. This half cylinder is kept in place 
and supported at a certain distance from the boiler shell, by 
projections on its exterior. Sigl's boiler, to which the appa- 
ratus was applied, is four feet sixinches in diameter, and the 
space in this case between the half cylinder and the external 
shell was an inch and a quarter at the sides, and two inches 
and a half at the bottom, the upper edges of the half cylin- 
der being on the level of the low-water line. So far the ap- 
paratus does not differ greatly from several arrangements of 
screen plates for increasing the circulation which have been 
applied to boilers in many instances, both in this country and 
on the Continent, during the past[few years ; but, on referring 
to the annexed section, it will be seen that Herr Popper at- 
taches to the half cylinder 
a series of central pipes, 
through which a down- 
ward current can flow to 
the bottom of the boiler, 
as shown by the arrows. 
These pipes, which are 
made of sheet iron, are, in 
Sigl's boiler, 5 inches in 
diameter, and are placed 
about 24 inches apart f roni 
ce"nter to center; but it 
appears to us that the 
number of these tubes 
might be increased with 
advantage, particularly to- 
wards that end of the boil- 
er which is exposed to the 
greatest heat. Around the 
pipes just mentioned, and 
filling the lower part oi 

the half cylinder for a depth of eight or nine inches, are 
placed a number of pebbles, about the size of an egg, these 
pebbles not only serving to keep the whole apparatus in place, 
but being also found to perform the functions of taking up 
the deposits from the water. The trials of Herr Popper's ar- 
rangements at Herr Sigl's works have, so far as we have 
heard, proved very satisfactory, it being stated that the in- 
ternal surfaces are kept quite clear of scale, and the whole of 
the matters forming incrustation being deposited on the in- 
ternal, surface of the half cylinder and among the pebbles, 
the water in the interstices bet iveen these latter being always 
in a quiet state. Where plain cylindrical boilers heated by 
waste gases, or other means, are in use, it appears to us that 
the arrangement we have described is worthy of a trial ; and 
we shall be glad to hear of the results of its^ working in the 
event of its being applied in this country. In conclusion, we 
may state that we have been informed that Herr Popper in- 
tends applying a similar arrangement to Cornish, marine, 
and locomotive boilers ; but we must- confess that we do not 
at present see how such an apparatus can be advantageously 
applied in these cases. — Engineering. 

A Misunderstanding. 

The antagonism between capital and labor, like that be- 
tween religion and science, is more talked about than under- 
stood. Its basis is the simple fact that it is to the interest of 
the employer to purchase labor as cheaply as possible, and 
of the employe to sell it for as high a price as he can get. 
But the interests do not present the degree of antagonism 
implied by the general statement ; for, whereas, that of the 
employer lies distinct- 
ly and unqualifiedly 
upon the side of cheap 
labor, that of the em- 
ploye is not to a like 
extent upon the side 
of high wages. 

A lower rate of wages 
tends to develop in- 
dustries and originate 
enterprise quite im- 
possible to either start 
or maintain with the 
higher rates. This 
widens the field of la- 
bor, and, by making 
eheap the articles pro- 
duced, goes far toward 
compensating the la- 
borer for his direct 
loss in actual salary. 
So, a reduction of 
wages, though an im- 
mediate injury to the 
individual employe, is 
eventually a benefit 
to the community — a 
benefit of which he as 
a part of the commu- 
nity gets his share. 
These truths are ig- 
nored by worlsingmen. 



THE PNEUMATIC TUNNEL UNDER BROADWAY, N. Y. 



We give this week illustrations of this remarkable work, 
which, with a brief description of the details- of construction 



and mode of operation, will give the general reader a good 
understanding of the nature of this mode of transit. Having 
fully set forth the benefits to be derived from it in a previous 
article, we shall confine ourselves at present entirely to a de 

1. 




Fig. 



iSI 




Fig. i 




scription of the work and a brief history of the origin and 
progress of transit by means of air inclosed in tubes. 

The engravings give an excellent idea of the various parts 
and appliances. The tunnel is eight feet in diameter in the 
clear. It is lined with masonry (brick-work) laid up in water 
cement. A plan of a small portion of it is shown in Fig, 1, 
which includes the present terminus and passenger station at 
the corner of Broadway and Warren street, and shows the 
position of machinery, etc. This will be at once understood 
on inspection, and we therefore pass to the 

MODE OP EXCAVATION. 

This is shown in Fig. 2, which represents in section the 
tunneling machine or shield, designed by Mr. A. E. Beach, of 
the Scientific American. The body of the shield is shown 
at A, and is simply a short tube of timberwork, backed by a 
heavy wrought iron ring, against which the hydraulic rams, 
D, act to advance the entire machine. The front part of the 
shield is a heavy chilled iron ring, B, brought to a cutting 
edge, and crossed on the interior by shelves, C, also sharp- 
ened. Bearing blocks, E, of timber, are placed against the 
masonry, as shown, on which the rams press when the 

shield is advanced. F is the 
pump from which the water 
is carried to the rams by the 
pipes G. H is a hood of thin 
sheet steel Within which the 
masonry is built, in rings of 
16 inches length, the bricks 
interlocked. 

The operation of this ma- 
chine is as follows : The 
pump is worked by one man, 
and the rams press with a 
force of 128 tuns against the 
end of the masonry. This 
forces the cutting edge and 
the shelves into the earth to 
a distance corresponding to 
the length of stroke in the 
hydraulic cylinders e,nd the 
earth being removed the 
masonry is again advanced, 
and so on step by step. 

Whenever it is desired to 
alter the course of the shield, 
it is done by turning cocks 
in the pipes which lead from 
the pumps to the rams, on 
that side which is not to 
be advanced. The rams then 
acting upon the opposite 
side advance it, thus .chang- 
ing the course of the shield. 
In this way the machine 
may be guided with the ut- 
most exactness. 
The soil through which 
the tunnel is advanc- 
ing is of a loose sandy 
character. Stones are, 
however, occasional- 
ly met with, and of 
course must be drilled 
and split out. The 
hydraulic rams were 
furnished by E. Lyon, 
470 Grand street, New 
York. We shall refer 
to them again. 

The method of test- 
ing the position at 
night is shown in Figi 
3. This is done by 
driving up from the 
center of the tunnel a 
tube in sections until 
it reaches the surface, 
by which the position 
of the shield is accu- 
rately determined. It 
is generally done at 
night because the 
street is then vacant. 

A WAY STATION, 

is shown in Fig. 4. It 
will be seen that these 
stations are not to be 
damp and dimly light- 
ed cellars, but commo- 
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dious, airy, and comfortable apartments, wherein passengers 
may await the arrival of a car with as little inconvenience as 
they could in the test steam railway stations, and without 
any of the annoyances that attend the waiting for street 
cars at street corners. 

Fig. 3. 




THE TUNNEL AND WAITING STATION. 

The portal of the tunnel, shown in Fig. 5, is a massive or- 
namental structure, of circular forai, nine feet in diameter, its 
bed twenty-one and a half feet below' the surface of Broad- 
way. The mouth of the tunnel opens directly into a largo 

Fig. 5. 



air into the tunnel in the direction shown by the arrows o n 
the ground plan, Fig. 1 When the air current is reversed a 
partial vacuum isproduced in the tunnel, and the pressure of 
the atmosphere then propels the car in an opposite direction. 

THE SCOPE OF THE WOKE. 

The tunnel will when completed, extend from the Battery 
to the Harlem river. 
The tunnel starts from the east end of the reception room, 
Fig 7 




corner of Warren street and Broadway, and extends on a 
curve to the center of Broadway, thence in a straight line 
down to a point a little beyond Murray street, where the 
shield, or tunneling machine now rests. The excavations 
have been temporarily suspended, for the purpose of afford- 
ing the press and public an opportunity to examine the 
works, and witness the operations of the machinery. Mr. 
Joseph Dixon is the superintendent of the works. 

SKETCH OP THE HISTORY OF THE SYSTEM OP PNEUMATIC 

TRANSIT. 

In 1824, John Vallance took out a patent in England for a 



Vallance's system was again put in operation in 1861, by 
T. W. Bammell, in London, on a small scale, for carrying 
letters and packages, where pneumatic tubes, 2-J- miles long, 
and 3 feet in width, have been operated with success for the 
past seven years. 

In 1864 a large tunnel for passenger cars was erected at 
Sydenham, J of a mile long, and thousands of passengers 
Fig. 9. 




were transported. This resulted in the incorporation of the 
Waterton and Whitehall Railway, which is to extend from 
Charing Cross under the Thames to the Southwestern Rail. 
way. It is not yet completed. 



Opening; of the Broadway Tunnel to the Public. 

The doors of the Beach Pneumatic Transit Company were 
thrown open to the public for the first time on the 26th ult., 
when an " Under Broadway Reception " was given, by special 
invitation to the State authorities, city officials, and members 
of the press. All the prominent personages of the city and 
State were present, and the inspection of the works gave the 
greatest satisfaction. The various daily newspapers have 
published long accounts of the event, which has produced 
quite a novel sensation in the metropolis. 

The New York Herald says " it was virtually the opening 
day of the first underground railway in America." 

The New York Times says : " Certainly the most novel, if 
not the most successful, enterprise that New York has seen 
for many a day is the pneumatic tunnel under Broadway. A 
myth, or a humbug, it has hitherto been called by everybody 

Fig. 6. 





underground apartment, one hundred and twenty feet in 
length, fitted up in good style, for the purposes of a waiting 
and reception station. This apartment is lighted from the 
pavement, and occupies the entire space under the Warren 
street sidewalk. 

THE PNEUMATIC CAR. 

Fig. 6 is a sketch of the interior of the passenger car used 
in the present tunnel. It is of circular form, richly uphol- 
stered, and very comfortable, with seats for eighteen persons. 
Its interior hight is greater than the oars of the London 
underground railways. When the pneumatic tunnel is 
further extended, luxurious cars, 100 feet in length, will be 
used. The car is brilliantly illuminated by means of a single 
zircon light. 

THE MODE OF PROPULSION 

is one of the most simple things imaginable. Air is forced 
into the tunnel by a gigantic blowing engine made by P. H. 
& F. M. Roots, of Connersville, Ind., a section of which is 
shown in Fig. 7. This blower is actuated by a eteam engine 
of 100-horse power, and is calculated to deliver when worked 
at maximum speed, a volume of 100,000 cubic feet of air per 
minute. A pressure of one fourth of one pound to the square 
inch would be an aggregate of three-fourths of a tun on the 
©nd of the car, far more than required for propulsion. 
Theblpwing engine is positive in its action, pressing the 



method of propelling carriages through tubes by atmospher- 
ic pressure, and in 1826 he had a car running on this plan. 
This attempt was succeeded by similar efforts by Messrs. 
Medhurst and Pinkus. The plan adopted by these gentle- 
men was the propulsion of the cars by means of a piston 
Fig. 8. 




running in a slotted tube ; an arm projecting through the 
slot, forming the point of attachment for the cars, and an 
endless band closing the slot both before and after the arm as 
shown in Figs. 8 and 9. The air was in this method ex- 
hausted from the tube in front of the piston. This propul- 
sion of cars was successfully performed in this way, but the 
system is not at present in use. 



who has been excluded from its interior ; but hereafter the 
incredulous public can have the opportunity of examining 
the undertaking and judging of its merits. 

" Yesterday the tunnel was thrown open to the inspection of 
visitors for the first time and it must be said that every one 
of them came away surprised and gratified. Such as ex- 
pected to find a dismal cavernous retreat under Broadway, 
opened their eyes at the elegant reception room, the light, 
airy tunnel, and the general appearance of taste and comfort 
in all the apartments ; and those who entered to pick out 
some scientific flaw in the project, were silenced by the com- 
pleteness of the machinery, the solidity of the work, and the 
safety of the running apparatus." 

The Evening Mail says : " The problem of tunneling 
Broadway has been solved. There is no mistake about it. 
Even .as we write, a comfortable passenger car is running 
smoothly and safely between Warren and Murray streets, 
demonstrating, beyond contradiction, that it is only a ques- 
tion of time and money to give ub rapid and comfortable 
transportation from the Battery to Harlem river." 

The Company haB temporarily suspended operations on the 
tunnel in order to give the pu blic an opportunity to exa mine 
their works, which are now open for inspection. The entrance 
is at 260 Broadway, cor. Warren st., directly opposite the City 
Hall, The ladies of the Union Home for the Orphan* of 8ol» 
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diers and Sailors, a most deserving charity, are in possess'on 
of the doors, and receive the proceeds of the admission fee, 
25 cents. 



HUBBELL & CAPBON'S IMPROVED TURBINE WHEEL. 



Tlie IionlKVIlle Railroad Bridge. 

The great bridge over the Ohio river at Louisville wa 
formally opened to travel on the 18th. By this bridge three 
great and distinct systems of railways are directly connected. 

1st. As Louisville is almost directly on the line between 
PenBaeola or Mobile and Chicago, this bridge completes the 
direct north-and south all-rail rruto. 

2d. It furnishes the missing link in the connection between 
Memphis, New Orleans, and points in the lower Mississippi 
Valley and in Texas, with New York, Boston, Washington, 
Baltimore, and the principal cities in the Northeastern States, 
forming a continuous and unbroken line between the South- 
west aDd Northeast. 

3d. It forms the last link in the chain of roads connecting 
Savannah. Charleston, Wilmington, Norfolk, and the prin- 
cipal cities in the southeast, with St. Louis, Quincy, Burling- 
ton, Rock Island, and the lines starting from points on the 
upper Mississippi river and penetrating the Far West to the 
Pacific — making Louisville the central point on the line of 
unbroken rail route between the Southwest and Northwest. 

On the first day of August, 1867, the first stone was laid, 
with imposing ceremonies, by Mr. W. B. Hamilton, President 
of the Bridge Company. 

The canal draw was delivered in June, 1868, and swung on 
the 3d of July following. The succeeding spans were put in 
place as fast as the masonry was ready. The last span was 
put together and swung on its pier bearings February 1, 
1870. , Several days were required to change the gage of the 
track, and on the evening of February 12, the first train, con- 
sisting of an engine and twenty-four flat cars, passed over. 

The track connecting the Louisville and Nashville Railroad 
with the bridge, leaves the yard of the depot, north of the 
engine house near Tenth street, and entering Maple street 
follows that stroet to Fourteenth, thence down Fourteenth to 
Portland avenue, and the»ce to High street on a prolongation 
of the line of Fourteenth street, and thence curving to the 
right, crosses the river at right angles to' the direction of the 
current, striking the Indiana shore at a point fifteen hundred 
feet below Smith & Smyser's mill. From there the liue con- 
tinues in the same direction in which it crossed the river 
until it strikes the dirt road between New Albany and Jeffer- 
sonville. Thence curviug to the right, it enters Ninth street, 
JefTersonville, and continues along that street to the depot of 
the Jeffjrsonville, Madison, and Indianapolis Railroad. The 
total length of the bridge proper is five thousand two hun- 
and ninety-nine feet. 

' The bridge, when entirely finished, will- have foot walks 
four feet wide on each side, with hand railingB. It h#s a 
single line of track, and is so arranged that, if desirable, the 
space of twenty feet six inches between the foot walks may 
be floored and used for the accommodation of carriages when 
not occupied for railroad purposes. 



A Good Word for the Mole. — Some interesting experi- 
ments have recently been made in the groundB attached to 
the school of Saint Remy, France, as to the useful qualities 
of the common mole. On the 23d of July a mole was placed 
in a piece of shrubbery, and was given wornils and grubs 
for food. In four days he ate 432 wornils and 250 grubs. 
Another mole was placed on the 7th of August in a large 
wooden box, and in 12 days he ate 540 grubs and 872 wornils. 
From time to time vegetable matter, such as was believed to 
be his usual food, was placed before him, but he never 
touched it except to make his bed upon it. A third, which 
had lost a foot in a trap, ate 150 wornils on the first day. It 
is now argued, from the results of these experiments, that 
the devastations in the soil committed by the mole are more 
than counterbalanced by his destruction of noxious inBects. 



Tanned Cotton Cloth. — The Paris Cosmos states that 
cotton fabrics have been treated with a solution of tannin in 
the same manner as hideBare in the manufacture of; leather, 
and that the cotton thereby acquires greater Btrength, and 
hotter resists moisture and disintegrating effects. The Cos- 
mos does not attempt to explain the chemical reaction which 
produces this important change. We suspect the change 
cannot be great, since it has esoaped the notice of practical 
tanners. Those who are accustomed to wearing cotton 
clothes often saturated with tan-liquor, as well as Bimilar 
clothing untouched by tannin, would not be long in detect- 
ing and making known a new virtue in their favorite solu 
tion. 



A turbine wheel maybe properly considered as an instru- 
ment for converting the velocity of water into work. The 
greater its capacity for converting the velocity into work the 
better the wheel. Provided none of the momentum is, by 
bad construction, consumed in the effort of the water to es- 
cape from the wheel, or an undue portion of it absorbed in 
friction over rough Burfaces, the lower the velocity at which 
the water leaves the wheel the gTeater will be the percentage 
of work obtained from a given initial velocity. 

It follows that without sufficient provision for a free es- 
cape of that portion of the water which has performed its 
work, a certain portion of the power residing in the water, 
whose energy is not wholly exhausted, must be absorbed in 
forcing out the dead water. The want of Buch a provision is 
as important a defeet as the want of a free exhaust in a 
steam engine. 

One of the most striking features in the wheel which we 
this week illustrate is the ample provision made for the es- 
cape of the dead water. 



Waterproof Garments. — At present in the use of water- 
proof garments great inconvenience is experienced from the 
want of escape of the natural moisture exuded from the body. 
A method of obviating this has been patented in England. 
The inventors apply to waterproof garments a series of elastic 
tubes of vulcanized india-rubber, or other material of suffi- 
cient thickness and strength to resist any ordinary compres- 
sion, but still of sufficient elasticity to yield freely to the 
movements of the wearer. These tubes are attached to the 
interior of garments by strips or bands coated with adhesive 
solution ; by this means they assert that a free circulation of 
air under the garment is obtained. 




Vine Pests. —Many of the vineyardB in France and Italy 
have been attacked this year by a grub which infests the 
root of the plant. M. Marchaud proposes the extermination 
of this pest by watering the soil with sulphureted hydrogen 
water, which is well known to be very fatal to small animals. 



It will be seen that the wheel is one of the claBS known as 
center-discharge wheels, and further, that the hub and shaft 
in the center of the wheel are entirely dispensed with, the 
wheel being bolted near its perimeter to a tripod which is at- 
tached to the vertical shaft. A second tripod resting upon 
the scroll immediately surrounding the wheel, supports the 
lower bearing of the vertical shaft. 

The whoel may be either cast entire or be made in parts 
bolted together. The openings for the escape of the water at 
the top and bottom of the wheel are of star shape, as shown, 
and occupy about one third the diameter of the wheel. 

The buckets are curved metal plates of the form shown in 
Fig. 2. They are placed tangentially- so that the inner end of 
each bucket extends along the side of one of the notches in 
tho star-shaped openings of the top and bottom plates of the 
wheel, the other side of the notch being the width of the 
mouth or Bpace through which the water is discharged be- 
tween the buckets. 

The water is conveyed to the 
buckets through a scroll which 
forms the external case of the 
wheel, and as it enters, the 
water acts first upon the outer 
concave portion ! of the buck 
ets. It is then defleotedtoward 
the center, still continuing its 
action upon the rear side of 
the buckets, until it reaches 
the notches of the star-shaped 
openings, when its power is 
exhausted and it discharges by 
the natural action of its grav- 
ity. 

The peculiar form and ar- 
rangement of the bucket secures the full utilization of the 
available power of the water, while the free discharge, secured 
by the star-shaped openings and the absence of hub and 
shaft in the center, prevents the subtraction of power from 
the performance of useful work existing in many forms of 
turbine wheels. 

We have not seen this wheel in actual work, but the sound 
principles upon which it is constructed give evidence that the 
many warm testimonials to its efficiency, which have been 
shown us, are well deserved. These testimonials are from 
practical men, and are of a nature to fully establish all that 
is claimed for the wheel as being one of maximum efficiency 
not liable to get out of repair or to be choked by matters de- 
posited by the water, and in all respects satisfactory in its 
operation. Patented May 8th, 1869. 

For further information address Hubbell & Capron, No. 21 
Cortlandt street, New York. The wheels are manufactured 
at Long Po«d Mills. Post office addresB, Ore Hill, Conn. 

A HERMAN paper states that a train composed of all the 
locomotives and railroad carriages in Europe would reach 
from St. Pttersburgh to Paris, and would contain 400,000 
passenger carriages and 500,000 luggage vanB. The network 
of European railroadB represents a length of 70,718 miles ; 
18,000 locomotives are employed on it, and these rush over a 
distance of 60,000,000 miles in a year. 150,000,000 cwts. of 
iron have been used for the rails, and 80,000,000 cwts. of coal 
are required yearly to feed the engines. 




How Wall Paper is Made. 

A correspondent of the Evening Mail, one of our most in 
teresting daily papers, has recently visited the large wall 
paper manufactory of Howell Brothers, Philadelphia. 

Think, he says, of a building three hundred and ninety-six 
feet long, five stories in hight, and sixty feet wide. Tho 
eastern wing of the same elevation is one hundred and forty 
feet long, and this vast factory is filled with machinery that 
is producing all varieties and shadeB of wall paper at a rate 
almost incredible. Take the article of sun shades for win- 
dows alone, and imagine what the perfection of the appara- 
tus must be that turns out fifty thousand of them weekly. 
For ordinary wall papers there are ten presses steadily at 
work, running off some ten thousand rolls a week. The 
visitor may have his organ of wonder excited by witnessing 
Borne of these presses taking in clean paper and turning it 
off with twelve colors impressed on it, with the most unerring 
regularity. Then again the arrangement is such that theBe 
rollB may be made of any length. If the Royal Geographical 
Society wanted a belt to go round the earth, any of theso 
machines would turn out a girdle of the required dimensions. 
Roll after roll becomes united by the simplest pro- 
cess in the hands of a boy, and thus the work goes 
on. Great length of building is required in such an 
establishment ia order to dry the printed paper ; for 
at one end the printing iB going on, and ere the sheet 
has been carried forward over heated pipes by a sim- 
ple but most ingenious process to the end of the fac- 
tory, it is dried and ready for the measuring appara- 
tus, for the folding and condensing or tightening 
process, in erder to its being secured in numbered 
bundles for the store. 

MANtfFACTOKE- OF WALL PAPER. 
The division of labor in such an enormous factory 
presents a most interesting study. Here, for instance, 
in a separate apartment, are the designers of pat- 
terns, evidently thoughtful men ; adjoining them are 
the skilled workmen engaged on the cylinders, where, 
by means of brass and wood-carvings, the patterns aru 
prepared for use in the printing presses. Here again 
are men at vast receivers engaged in preparing the 
body that iB to be applied to the paper. The earths 
that are used in thiB process come from regions lar 
apart. For instance, Perth Amboy, in New Jersey, 
supplies large quantities of it ; but, strange to say, from At- 
lanta, in Georgia, an article is procured which, to the eye of 
the uninitiated, appears to be much finer, and yet its price is 
much lessthanthe duller looking Jersey article. From At. 
lanta this earth is sent by rail to Savannah, and thence by 
steamboat, and great though the distance is, the firm pays 
considerably more for the article which is procured almost at 
the next door. 

HOW IT IS POLISHED. 
Then again, glazing or polishing paper. How is that done ? 
Few of our readers imagine that a simple brushing apparatus 
accomplishes the work. A number of cylinders armed with 
Tampico grass are made into large bx-ushes. These are caused 
to revolve with immense velocity as the paper is carried over 
them and the result is the high polish and glancing appear- 
ance that such paper displays. To produce flock paper the 
proceBs is exceedingly easy, — that is to say, once you know 
how, and are provided with the proper machinery. A capa- 
cious chest is provided and the lid is opened up backwards- 
I Into this chest a roll of newly-stamped paper is conducted, 
and, of course, it is quite wet. Cloth is pulverized and pre- 
pared of the proper shade, and when this chest has received 
a length of the newly-printed paper the lid is shut down on 
the dust and the paper, and the boy in attendance commences 
in the most ridiculous manner to beat the bottom of the chest, 
which appears to be elastic. The action of the rods raises 
the pulverized cloth dust and causes the proper quantity to 
rest on the damp surface, to which it adheres ; and bo length 
after length is dusted and thus the work goes on. 
THE GILDING. 
In another apartment is the gilding procesB. Girls, with 
delicate fingers, lay the metal leaf on the proper spot, which 
by an adhesive paste has been prepared for its reception, and 
then the roll passes under the press, where the figure is 
formed, and other hands brush off the superfluous matter. 
This is one of the most delicate operations in the establish- 
ment, as the air caused by the motion of a passing stranger, 
or even by the lifting of a hand will cause a foot or two of 
the leaf to fly off. 

The capital required for such an establishment must be 
enormous. Rich papers and of the most recherche patterns 
are manufactured in Paris and in Germany, but France has 
no establishment so large as this. In England there are sev- 
eral firms of considerable magnitude, but competition has 
prevented them from attaining the overwhelming size of this 
concern. As might be expected, it is from the cheaper arti- 
cles that the great profit is derived. Better for the firm to 
make two cents a roll off cheap paper than twenty-five or 
even fifty cents off richer styles. Five millions of rolls in the 
year at two cents each would produce one hundred thousand 
dollars, and the capacity of thiB factory is such that a much 
greater amount of work may be done. 



ANy subscriber for the year 1870, whether he receives his 
paper by mail or through news agents, can have a copy of 
the prize engraving by remitting seven dollars to this office. 
This announcement is made to answer a large number of 
inquiries on this point. 

PuRlNG the seventeen years that the late Prefect of the 
Seine, Baron HausBman, held office, the city of Paris has ex- 
pended on estraordinary works alone about $423,500,000. 
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The editors are not responsible for the Opinions expressed by their Cor 
respondent*. 



Asphalt Roads. 

Messes. Editoes : — In your issue of the 12th ult., 
you have a very interesting article on the French asphalt 
roads, constructed with the Seyssel rock, and the attempts in 
this country to imitate them. I would here state that I re- 
sided in Paris at the time these pavements were laid, and in- 
vestigated them with great interest. 

I notice in that editorial that the New York Central Park 
Commissioners have been for some time engaged in testing 
the Seyssel asphalt for constructing roads, and that the re- 
sults have been very favorable, showing that these gentlemen 
spare neither labor nor money to have the best known roads, 
and for which the public is indebted to them. But is the 
Seyssel asphalt the only substance adapted to give us good 
and durable roads ? I think that I can fully convince you 
that an asphalt is found in this country as good, if not super- 
ior to it, although it has hitherto been known to but very 
few. I term it the American asphalt. 

To answer this statement in a practical and scientific way, 
permit me to show the comparisons between the Seyssel and 
American asphalts and the qualities that each possesses. 

1st. Do the qualities of the Seyssel asphalt road, as many 
believe, depend upon the natural combination of the asphalt 
with the rock wherein it is found ? 

2d. What is the difference between the Seyssel and the 
American asphalts; and what is the difference between natur- 
al and so-called artificial asphalt, such as coal tar ? 

In answer to the first query, I would state that the Seyssel, 
French, asphalt does not depend upon the limestone or car- 
bonate of lime being naturally mixed with it. This is only a 
mixture and not a chemical combination, and the real quality 
of the roads formed of it depends entirely upon the asphalt 
itself. 

To the second query we would state that the only difference 
between the Seyssel asphalt and the American, is that the 
American contains more asphaltene than the Seyssel. Asphal- 
tene is a derivative substance which requires a very high de- 
gree of heat to melt, and is a very bad conductor of heat, as 
will be seen by the report of Boussignault and Eaignault, 
two celebrated French chemists, the discoverers of asphal- 
tene. 

The difference between natural and so-called artificial 
asphalt, such as coal tar, is very important, and to give a 
proper illustration of it, it will be necessary to give a chemi- 
cal description of each. 

Natural asphalt is a neutral substance, with which neither 
acids nor alkalies will combine, and is decomposed by dis- 
tillation into neutral hydrocarbons of the alcohol series, and 
chiefly of the parafHne series. It is true that traces of pyro- 
lignic aoid and ammonia are produced at about 900 degrees 
of heat, but these compounds are not pre-existing, and are 
formed by the decomposition of heterogeneal matters mixed 
with the pure asphalt at the above-named temperature. 

The coal tar, or artificial asphalt, contains : 

1st. Acid oils, soluble in alkalies, such as carbolic acid, 
rosolic acid, brunolic acid, acetic acid, and butyric acid. 

2d. Alkaline oils, soluble in acids, ammonia, aniline, and 
leucoline, etc. 

3d. Neutral oils not affected by alkalies, and very little by 
acids — these are generally called coal oils, and are composed 
of a greatvariety of hydrocarbons, the'alcohol series, the ben- 
zole series, the paraffine series, naphthaline, para-napthaline, 
pyrene, and chrysene. In fact we see that the natural asphalt 
is a neutral substance, not affected by alkalies, and only 
in a small degree by some acids, and certainly not 
by water, and we see more, that the American asphalt is 
similar in composition and nature to the Seyssel asphalt, 
except that it contains more asphaltene requiring a greater 
degree of heat, to melt it. The Seyssel asphalt melts at 212° 
Fah., and the American requires about 400°. 

The Scientific Amebican is correct in stating that " most 
people when asphalt roads are mentioned, get only a con- 
fused idea of some sort of artificial concrete made of coal tar 
and gravel, or some inferior abomination like that which now 
disgraces the Fifth avenue in this city." 

Now let us look at the artificial asphalt or coal tar, and en- 
deavor to explain the causes of the quick destruction of roads 
constructed with it. 

We have remarked that the coal tar is composed of a great 
many different compounds — the alkaline and acid compounds 
may combine with water and produce hydrates, and may 
change the entire nature of the substance, and destroy much 
of its cohesion ; besides this, the artificial asphalt having 
been submitted to a destructive heat, all these above-named 
compounds pre-existing in the coal tar, and being simply a 
mixture of the above-named bodies, between which no affinity 
exists, the heat will separate many, and leave a road cracked 
and brittle, which will certainly not last the necessary and 
expected time. 

The foregoing explanation, of which all scientific men will 
understand the truth and importance, shows that the Ameri- 
can asphalt is similar for the construction of roads, if not 
superior, and that roads constructed with it will last as long 
or longer than the French asphalt roads, and will stand all 
the variations of temperature of our climate. 

In fact such is the confidence felt in the American asphalt 
by a few capitalists that a patent has been obtained by a party 
in one of our Southern cities, and I think it will not be long 
before our city can have roads precisely similar to those in 
Paris, but better adapted to our climate. 

E J. De Smedt. 

New Tork city 



Crystallization of Boiler Rivets. 

Messes. Editoes : — Six cylinder boilers 36" diameter 30' 
long, made in 1835, were in use more than thirty years, with 
a steam pressure from 60 to 80 pounds, and are now in use, 
and so far as wear or corrosion are concerned, are in good 
condition ; in fact there is no perceptible deterioration. 

The water used in the boilers is irom a New England river 
and perfectly soft, the only impurities being a small quanti- 
ty of vegetable and earthy matter. 

The only defect -the boilers had manifested during their 
use was a blister on a sheet over the turnace, which was cut 
out, and a patch put on with rivets in 1837 ; and now so far 
as the eye can detect, the boilers are as good and as safe as 
when new, 35 years since — incontestable proof of good water 
and careful usage. The only suspicion entertained against 
them is old age. 

These boilers were removed from their original position 
after some ten years service, transported something like a half 
mile, reset without requiring repairs, and gave an acceptable 
result, but were taken out to make room for modern improve- 
ments. In removing them, though the plates were in appa- 
rent perfect condition, another and serious defect was re vealed. 
The jarring incident to their removal caused many of the 
rivet heads to fly off. A smart tap of the hammer near a 
rivet caused the same result. On examination the iron in 
these broken rivets was found to be crystallized. 

Now when the plate was cut through and a patch was 
riveted on no rivets started ; seven years after, when they 
were removed and reset no rivets started. 

Now how came this crystallization ? It cannot be said that 
they were so when inserted, because it would have been im- 
possible to have closed them by hand riveting if the iron was 
crystrallized. Then again, they were transported by wagon 
ten miles, and bore the hammering incident to cutting holes 
for steam pipes, etc., through each, without showing de- 
fects, and were once more moved and reset ten years later, 
showing no defect. 

It is to be regretted that no examination has been made of 
the texture of the plates to sse what the state of the grain is; 
but it is presumed that they have not changed because they 
have not given out, and the boilers were sold and put at 
work again in the full knowledge of the condition of the 
rivets. 

Another similar case in the same establishment : Ten 
boi'crs 42" diameter 80' long, cylinders, made in 1847, using 
water from same river, carrying same steam pressure (60 to 
80 pounds) are found to be in the same condition and are still 
at work. Of course anxiety is felt for safety, yet what rend- 
ers them unsafe ; is it old age ? Have they, like an old man 
or beast, though without apparent disease expended their vi- 
tality and ceased to exist ? If so, why should the rivets, 
which are invariably of the best fibrous iron, succumb first ? 

We will suggest as an answer, that the rivets have very 
much more work to do than the plates, because they have to 
sustain the strain on a plate the width of the distance from 
center to center of the rivets, say 2£" wide, and a section of 
the rivet is but "306 a " while the plate is - 562 □ *. 

Then again, the rivet is under a constant and accumulating 
strain, and has no time to rest, while the strain on the plates 
ceases when there is no pressure on. It has time to rest, to 
recuperate. 

We say the strain on the rivet is constant and accumula- 
tive, because the rivet is closed down hot ; as it cools it is 
obvious that it contracts in length, and the result is a con- 
stant tensile strain. It is accumulative because of the con- 
stant oxidation between its heads and the plates and be- 
tween the plates where they lap, and the well known fact 
that an oxide occupies more space than the material from 
which it was made, resulting, of course, in increasing tensile 
strain. With no rest, no time to recuperate, the vitality of 
the rivets are exhausted and they " die of age." They have 
done their allotted work. 

We are aware that we have not absolutely proved our sug- 
gested theory. We are also aware that it will be difficult to 
prove that it is not the correct one. It is not offered for con- 
troversy, but with the hope that it may elicit inquiry and 
perhaps bring out other views more in accordance with every 
day occurring facts. F. W. Bacon. 

New York city. 



The Foot-Pound. 

Messes. Editoes : — The foot-pound, as generally explained, 
is called a unit of force, equal to raising 1 pound 1 foot high 
against gravitation at the surface of the earth. 

In this definition the essential item of time to determine 
its mechanical value is omitted, and the natural inference 
would place the time and force as that expended in the de- 
scent of 1 pound 1 foot by gravity, or its equal, but reversed 
action of 1 foot upward, in the same time. 

The time of 1 foot descent by gravity is J of a second, by 
which the value of a foot-pound would be equal to raising 1 
pcund, 1 foot high, in J of a second ; 4 pounds, 1 foot high, 
in 1 of a second ; 16 pounds, 1 foot high, in 1 second. 

This may be demonstrated by 1 jiound attached to each 
end of a line over a pulley, thus balanced and moving with- 
out friction. 

Call the pound at one end, F, the force ; arid that at the 
other end, P, the pound to be raised ; add 1 pound to F, and 
it will fall 1 foot and raise P 1 foot in I of a second ; or add 
J pound to F and it will iall 1 foot and raise P 1 foot in ^ of 
a second ; or add -fa pound to F and it will fall 1 foot and 
raise P 1 foot in 1 second. 

It is probable, however, that the foot-pound is estimated 
by a constant force equal to 1 pound, neglecting the acceler- 
ating impetus due to falling bodies. Assuming 1 second as 
the time intended, the conventional horse-power of Watt 



would consist of 550 foot-pounds raised 1 foot in 1 second. 
The foot-pound may also be measured by the quantity of 
steam of a given density required to raise one pound 1 foot, 
and without regard to time, by which mode we have 12 cubic 
inches of 1 pound to the inch in density. 

This may be shown mechanically by a supposed cylinder 
and its piston of 1 square inch area, admitting the steam at 
the bottom, against a resistance of 1 pound weight without 
friction, and thus consuming 12 cubic inches of steam of 1 
pound to the inch in density. 

The infinitesimal fraction of a lb. of coal for the above pro- 
ducts leave to be deduced by the faithful from the speculative 
flights given in connection with the foot-pound, wherein the 
total force in steam developed by the combustion of 1 pound 
of coal is stated equal to the raising of 2,240,000 pounds, or 
1,000 tuns, 1 foot high, and therefore requiring 12 cubic in- 
ches of steam at a density of 1,000 tuns to the square 
inch. T. W. B. 

Pittsburgh, Pa. 

[Our correspondent is in error in his assumption that a 
pound raised one foot is the accepted unit of force. It is the 
unit of icork. It m ay take more or less force to perform a 
unit of work, and the unit of work has not been regarded as 
the measure of force except when performed in a definite 
time. One minute is the time generally adopted. Thus the 
horse power is equal to the raising of 33,000 foot-pounds pt-r 
minute. — Eds. 



The Length of Belt, Distance Between the Centers 
of two Pulleys and the Diameter of one Pulley 
being Given to Find the Diameter of the other. 

Messes. Editoes : — Mr. Mersom's rule for tho diameter, 
etc., of speed pulleys, given on page 98, current volume, re- 
duced to algebraic symbols, may be stated as follows : 

Let R r be the radii of the pulleys, £=the length of belt, 
and a=the distance between the centers of the shaft. Then 



r=R-a | 1-5708+ 4^4(i740Tl +"'^-6 : 23;il853l if | 

a 
This agrees with Mr. Mersom's rule, and the problem may 
be found worked out by J. B. Henck, C. E., of Boston, in vol. 
I., page 390, " Mathematical Monthly," published at Cam- 
bridge, Mass. 1859. Other solutions will be found on pages 
859 and 360 same volume. X. 

Camden, S. C. 



Prize Engravings-. -Cash Prizes. 

Under this head we publish a few letters, selected from 
many others of similar purport, which have been received at 
this office within a few days. 

Messes. Mtjnn & Co., — Gentlemen : The copy of your en- 
graving, " Men of Progress," sent to me, arrived yesterday 
in good order. Accept my sincere thanks for it. I have 
presented it to the officers of the S. P. B. R. Co. It will or- 
nament the principal office of the Company. 

Very respectfully, M. Gillett. 

Marshall, Texas, Feb. 11, 1870. 



Messes. Mtjnn & Co. — Dear Sirs : I shall ever feel grate- 
ful to you for sending me the magnificent picture ("Ameri- 
can Inventors") for the club I sent you, and I only regret 
that my town is not large enough to secure another club for 
your valuable paper. My family prize it very highly, and 
all who have seen it exclaim, " Oh what a glorious picture ! 
Sell it to me," but I refuse. 

I remain, respectfully yours, DANIEL Shobt. 

Nashville, 111., Feb. 15, 1870. 



Messes. Munn & Co.— Bear Sirs : To-day, through the 
Farmers and Merchants' Bank of Uhricksville, O., I had for- 
warded a draft on you in my favor for the amount of two 
hundred and fifty dollars. As you have announced in your 
paper of February 19th, this ie the prize awarded me for my 
list of subscribers. 

Please accept my most sincere thanks for this generous a p- 
preciation of my labor in procuring the list. Although in a 
financial point of view the present result may not be very 
satisfactory to you, yet in future the foremen at Dennison 
shops, as well as myself, will combine our efforts to keep up 
the large list sent from here and add others to it from time 
to time. 

As I have no personal acquaintance with you, and you 
are under no special obligations to me, it proves that yon 
have made a just and equitable distribution of your prizes. 
We all feel very much elated, as we think it reflects consid- 
erable honor on our " new town " showing the literary taste 
of the employes at Dennison shops P. C. and St. L. R. W. 
Very respectfully, 

M. MOODT, Chief Clerk. 

Dennison, Ohio, February 21, 1870. 



Moetae. — The disadvantages arising from those kinds of 
mortar at present in use are chiefly owing to inferior sand 
being used, and the great difficulty of obtaining sand at a 
moderate price. A material has been invented which does 
away with these difficulties, for when used it requires only to 
be mixed with water. In order to make one tun of this 
mortar, the following substances should be ground by ma- 
chinery : 288 lbs. of lime (either caustic or tho hydrate), 1728 
lbs. of slag, and 224 lbs. of calcined coal-shale clay. These 
materials having been ground to the degree of fineness re- 
quired, are mixed, and are ready for use. From the nature of 
the substances used, there would be, doubtless, a more rapid 
chemical action than that which takes place in ordinary mor- 
tar. For plastering purposes the compost seems to be emi- 
nently suitable. 
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Improved Clay Crusher. 

This is an improved form of machine for the crushing of 
clay and other similar substances, preparatory to its manipu- 
lation with -water to render it plastic and fit it for molding. 
Its construction will be readily understood by reference to 
the drawings ; Fig. 1 being a perspective view, and Fig. 3, a 
cross section through the crushing cylinders. 

These cylinders are armed with cogs as shown in both en- 
gravings. Between each row of cogs or teeth are formed 
deep rectangular grooves. To metallic plates bolted to the 
cross-pieces of the frame of the machine are bolted bars, or 
scrapers, distinctly shown in Fig. 2, and in perspective F,g. 1. 
These bars are not bolted down rigidly but are allowed some 
play to accommodate themselves to any slight inequalities of 
surface in the grooves, into which their points penetrate. 
Their office is to scrape off the clay compacted between the 
cogs and in the grooves of the cylinders. The 
crushed material then falls directly beneath 
the cylinders, from whence it is removed as 
occasion requires. 

The arrangement of the gearing with the 
fly-wheel for regulating its movement will be 
readily understood upon inspection of the en- 
graving Fig. 1. 

Instead of using cylinders with cogs and 
grooves cut on them, the inventor prefers to 
construct toothed rings which may be fast- 
ened on the central shafts or cylinders, and 
separated by' collars which form the bottoms 
of the grooves. 

When this form of construction is adopted, 
the toothed rings and collars are firmly bound 
together by rods' and nuts running parallel 
with the axes of the cylinders, the object of 
which is to prevent their spreading by the 
wedge-like action of the clay as it crushed into 
the grooves. 

It will be seen that the machine is perfectly 
free from any weakness arising from compli- 
cations, and that it must not only be effective 
but durable in practice. 

The difficulties designed to lie overcome by 
this invention and which led to its construc- 
tion are sufficiently instructive to the general 
reader to merit notice. 

The machine is intended to crush any hard, 
tough clay, whether it be dry, half dry, green 
as dug from the pit, or mixed, for the purpose 
of making it into brick. 

It crushes, tears, and disintegrates it so that 
the water percolates freely through it, when 
put into a pit or vat to soak, preparatory to 
grinding it into " mud," as the prepared clay 
is called by brickmakers ; after which, being 
tempered by means of the common tub tempering mill, or by 
any other means, it becomes perfectly homogeneous without 
which no clay will make good brick. 

It does its work thoroughly, rapidly, and with about the 
same power as required to drive the common tub-tempering 
mill. 

It was gotten up more especially to prepare fire-day, a very 
tough, hard clay, used in making fire-brick ; but is equally 
useful in preparing any common tough clay, such as cannot 
well be used without freezing or drying. 

Tough, hard, fresh dug clay from the pit, passed directly 
through this machine, will, we are assured, soak and temper 
into homogeneous " mud," equally as well as that which has 
been disintegrated by means of frost or drying. 

Brick, made of mud, a part of which is in lumps — large or 
small, and a part plastic, are liable to crack, and are generally 
very rough or uneven, the plastic parts shrinking away from 
the lumps ; but if the clay is properly disintegrated by any 
means the mud becomes homogeneous, that is, it becomes all 
plastic alike, and in drying and burning the shrinkage is 
uniform. The adhesive quality of the fibres draws the parti- 



it ; but practically clay is seldom dried or frozen to any great 
extent, especially fire-clay. This fire-clay (as it is called on 
account of its peculiar properties for resisting fire) when used 
for manufacturing iron and other like purposes, is found 
east of the Allegheny mountains, mof.tly in the town of 
Woodbridge and vicinity, in the State of New Jersey ; and 
the best quality, such as is used for making fire-brick, is 
worth six dollars a tun at the mines. It is deposited from 
twenty to thirty feet below the surface, the surface being all 
cleared off down to the clay. The clay is dug with gouge- 
formed spades which require the full power of a man to drive 
them into it, being dug in lumps or " spits " which are thrown 
out of the pit by the hands of men, sometimes from a depth 
of ten or mare feet on to a platform, ready-to transport either 
to the factories in the vicinity, or to the docks for shipment. 
The spits ot clay, as they are called, are thrown into wagons, 



dogs of the Peninsula and the East, wherein the care of the 
weak and young, the usefulness of sentries, the value of 
signals, the difference between sham and real danger, and 
the advantage of confusing traces of retreat, seem all to be 
known, and it will be pretty evident that man, the thinker, 
has to a considerable extent reacted on animals wild and 
domestic. Even in my own quarter it is the steady belief of 
the shepherds that the common sheep-dog has progressed in 
intelligence and docility within the last fifty years by care 
ful selection. " Where the dog is not valued for intelligence, 
as in some Eastern countries, it is a much more stupid ani- 
mal than with us." 





cles composing the brick close to each other, and when burned 
the substance becomes like stone, fine or coarse, according to 
the nature and quality of the clay and sand used in the com- 
position. The finer and tougher the clay used, the more solid 
and durable will be the brick, especially for wear in pave- 
ments and to bear great weight. 

The most common method of preparing fire-clay and other 
tough clays, is to chop it by hand with spades, but this 
method leaves it in small solid lumps, impervious to water, 
and is expensive, requiring the labor of eight or ten men to 
prepare the clay as fast as the clay crusher will do it, and 
then it is very imperfectly prepared. 

If clay is thoroughly dried, there is nothing better to crush 
it than the common bark mill, such as is used by tanners for 
grinding bark. The pores being open, water dissolves and 
readily makes it homogeneous, but i-f any of the clay be but 
half dried it Sticks to the teeth of the mill and at ope? clogs 



HALL'S CLAY CRUSHING MACHINE. 

carted to the docks, and put directly into vessels for trans- 
portation to the factories in Philadelphia, Boston, Troy, Buf- 
falo, and other places, or stacked in heaps ready for shipment ; 
and when delivered at the factories is stowed in large heaps 
under cover, a portion of it dry, a portion half dry, and a 
large portion about as green as when dug from the pits, and 
occasionally, when some dry clay is put in the bottom of the 
vessel and the vessel leaks, a portion of mud. Thus, when the 
cargo is discharged we have dry, half dry, green clay, and 
mud all mixed together ; and this condition of the clay when 
deposited at the works, was the moving cause of the inven- 
tion of the clay crusher. 

The bark mill for grinding dry clay, and a revolving cut- 
ting machine, which cut tho half dry clay into thin slices, 
preparing it much faster than the chopping process with 
spades but not much better, were formerly employed ; but a 
machine that would work the clay in all conditions combined, 
was the desideratum sought. 

After several costly experiments, the present machine was 
found to work to the entire satisfaction of the inventor, and 
the experimental machine has, we are told, been constantly 
at work, eight months or more, at tho factory of Hall & Sons, 
Buffalo, readily devouring every kind of clay put into it, 
without the least difficulty. This firm has also used one of 
the crushers at their Perth Amboy Factory several months, 
and have abandoned all other means of preparing clay. 

The machine is necessarily strong and heavy, weighing 
over two tuns. Experiments had to be tried on a full size 
machine, and were costly ; and to reimburse himself either 
through the exclusive use of it by the firm of which he is a 
member, or by both using and selling to others, the inventor 
obtained a patent, through the Scientific American Patent 
Agency, January 11, 1870. 

Not wishing to monopolize the use of so useful a machine, 
he now offers it to the public for sale. At present machines 
will only be made to order. They can be seen in operation at 
any time during working hours, at A. Hall & Sons' Fire 
Brick Works, at Perth Amboy, N. J., or at Hall & Sons' Fire 
Brick Works, Buffalo, N. Y. 

For machines or information apply to Alfred Hall, Perth 
Amboy, N. J. 



The China Trade on the Pacific Railway. 

Some moons ago, says the San Francisco News Letter, we 
were tossing high our ready caps in air at the supposed ad- 
vent of the Oriental merchant, who was be- 
lieved to be awaiting a pilot just outside the 
heads, with a ship full of tea, silk, porcelain, 
and curiously-carven ivory, which he was to 
dump upon our wharves and permit us to 
send via Chicago, to Liverpool. He didn't 
come. Fact is, he has gone round the other 
way, through the Dutch Gap canal at Suez 
Whence this cold shoulder ? After having ex- 
pended a few hundred millions in preparing 
a highway for the nations, the nations stub- 
bornly decline to walk over it. The gorgeous 
East, albeit somewhat disposed to loll sleep- 
ily upon divans and smoke opium, has yet a 
business kind of eye, and sends his wares by 
vessels having immediate dispatch. 

Practically our highway of the nations (we 
are not alluding to the sea) stops abruptly at 
the Pacific Mail Company's wharf. We run 
a monthly line of steamers to China ; the 
Peninsular and Oriental run a weekly line. 
That is the delicate shade of difference, and it 
is quite sufficient to cook our commercial 
goose. 

We are not sufficiently affluent to do better, 
although we have the steamers all afloat, and 
Thomas Mooney is clamorous to have them 
put on. If this were a private affair of our own, 
affecting only the interests of California, we 
could regard it with some faintjtouch of satis- 
faction. It is a charger of a radically differ- 
ent hue. The entire country is interested in 
securing the trade of China, by which alone 
we can hope to harvest what we have sown 
from the Missouri river to Pacific tide- water. 
We must get our money back on that rail- 
road, and to do so the railroad must be virtu- 
ally extended to Hong Kong, by semi-monthly 
trips of the Pao'fic Mail. This will doit, and Congress must 
do this. It is arrant nonsense to talk of doing it without 
additional subsidy. The Company can afford to dispatch a 
steamer monthly, but some years must elapse before they can 
afford to do more. Indeed, if something be not speedily done 
to secure the China trade, they can never afford it, and we 
shall have the gratification of sitting meditatively by the 
seaside with our chin in our palms, and translating the mur- 
mur of the waves into a pronounced jeer at a very Stupen- 
dous Ass. 

UNIVERSAL BALANCE FOE MILLSTONES. 

A correspondent of the English Mechanic has invented a 
universal balance for millstones, of which we copy the en- 
graving. 

The invention consists of an outer ring built in or let into 
the stone 4 or 5 inches from the face. In this ring are two 



The Fear of Men In Animals. 

The fear of men in animals is a slowly-acquired instinct. 
Mr. Darwin, in his account of his travels, gives some inter- 
esting instances of the fearlessness of birds little exposed to 
man in South America. The crew of Byron's vessel were 
astonished at the manner in which the wolf-like dog of the 
Falkland Islands approached them merely out of curiosity. 
Compare these traits with the admirably organized expedi- 
tions for the plunder of baboons, elephants, etc., and the rude 
customs acted upon for self -preservation of the half.wiJd 




dovetail grooves, and in each a brass step is fitted, so as to 
slide up and down tight ; these steps are regulated by two 
set screws, fixed in the top side of the ring ; inside this ri'hg 
is another oval one with a stud or center on each side fitted 
into the above-mentioned steps ; and inside this ring is fitted 
the driver ; all the centers are equal in length and line. 



ChAELES Lever, the " Harry Lorrequer " of many a novel, 
the " Cornelius O'Dowd " of Blackwood, and the British Con- 
sul at Trieste, requires no less than eighteen hours of sleep 
a day. He writes but two hours at a time and never makes 
an alteration. 



A wbitee in Notes and Queries, says : " An old gentleman 
informed me that he had made it a constant practice for the 
last fifty years, during the frost, to watch a mole-hill, and. 
had always found that if the mole threw up fresh earth, 
■within forty'Sight hours the. frost would be gone." 
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" When you have nothing else to do plant a tree ; It will 
grow when you are sleeping." This advice we think may be 
extended to times when people are not at leisure, and to the 
United States Government as well as private individuals. 
Why not make a busines's of planting trees? We are well 
aware that in many cases trees have been planted and grown 
with success, by private individuals and on private estates, 
but the fact remains that large areas of public domain are 
to-day entirely without timber, and the sources from which 
lumber can be derived to supply the needs of this territory 
upon its future settlement, are undergoing a drain which will 
ultimately exhaust them. 

If there exist reasons why the agricultural department of 
our Government could not, if disposed, greatly increase the 
value of the public lands by rendering nude portions tree- 
bearing, they are not now obvious to us. 

Our continent possesses a variety of forest trees of indus- 
trial value, exceeded by no area of. similar extent. Certainly 
in all this variety there may be found some adapted to vigor- 
ous growth in almost any climate, or any soil capable of sus- 
taining vegetation. 

THE LAW OF " VIS VIVA." 
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THE NEW EXPLOSIVE DUALIN. 



Beyond a brief notice of the new explosive, dualin, as it is 
called, we have purposely said nothing about it, preferring 
to wait and see whether it possessed enough merit to warrant 
mudi attention, rather than cumber our space with an ac- 
count of what might prove, after all, but another example of 
a long list of compounds which have never attained any 
practical importance. 

If, however, the accounts that reach us are to be relied 
upon, this compound bids fair to prove of some value. It is 
claimed for it that it possesses the slow combustibility of gun- 
powder with the intense rupturing force of nitro-glycerin, 
that it may be handled with safety, and that it is not liable 
to spontaneous combustion. 

This explosive is the invention of Carl Dittmar, of Charlot- 
tenberg, Prussia, who thus describes it . 

" Dualin is a yellowish-brown powder, resembling, in ap- 
pearance, Virginia smoking tobacco. It will, if lighted in 
the open air, burn without exploding; but, if confined, it may 
be made to explode in the same manner as common powder. 
It is not sensitive to concussion; will not decompose by itself, 
nor cake or pack together ; may be readily filled into cart- 
ridges ; and it matters not whether the place where it is stored 
be warm or cold, dry or damp. It has from four to ten times 
the strength of common powder, and is stronger than dyna- 
mite. -• * * 

"Dualin consists of cellulose, nitro-cellulose, nitro-starch, 
nitro mannite, and nitro-glycerin, mixed in different combi- 
nations, depending on the degree of strength which it is de- 
desired the powder should possess in adapting its use to 
various purposes." 

The preparation of cellulose, nitro-starch, nitro-mannite, 
and nitro-ceilulose, involves distinct processes, which will be 
found described in another column. 

How future trials may affect the popularity of dualin, if it 
can at present be said to have acquired popularity, we can 
not undertake to say. It is only fair to say that in the opin- 
ion of some good judges, it is decidedly inferior in power to 
dynaiaite, though it is said to be cheaper. It will explode in 
contact with flame which does not ignite dynamite. On the 
contrary, it may be used in temperatures which freeze dyna- 
mite and render the latter incapable of being directly ex- 
ploded. But dynamite may be used when wet and may even 
be exploded under water in drill-holes, while dualin, like 
gunpowder, is, we are informed, useless when wet. This fact 
gives dynamite an immense advantage over dualin for 
mining and engineering purposes. 

The claims of dualin to take front rank as an explosive can 
not yet be conceded, but there is little doubt that it is far bet- 
ter than many other compounds which the last few years have 
brought forth. Belore it can gain the full confidence of 
miners and engineers, it must undergo many more trials than 
have yet been made. It is, however, only just to say that re- 
ports from the Hoosac tunnel, where it has been successfully 
tried, are highly favorable. 

We learn that experiments were made in the United States, 
January 5th, 1870, in a quarry near Washington City, belong- 
ing to the Messrs. Lewis & Hall ; January 18th and 19th, at 
Hoosac Tunnel ; and January 23d, at Roxbury, near Boston, 
Mass. 

The attested results of these trials leave no doubt in our 
minds that dualin is much safer than nitro-glycerin It is 
also stated that such experiments as have been performed 
with this explosive in Europe have giv^n tlje most satisfac- 
tory results, 



space through which a body will move before it comes to rest, 
when opposed by a resistance capable of absorbing all its 
motion. MV, or momentum, is the expression of the motion 
of a body neither imparting or receiving motion, and there- 
fore performing no work. Momentum is an absolute expres- 
sion when the factor of time in the velocity is constant. Vis 
viva is a proportional or relative term only. 

Thus a body moving uniformly through a definite space in 
a definite time, has a momentum expressed by its mass or 
weight multiplied into its velocity. While passing through 
the space, or when it has passed over the space, it has the 
power to overcome a certain constant resistance, and to move 
a certain distance before it imparts all of its motion to a re- 
sisting medium. Its relative or proportional power to move 
through such a resisting medium or to overcome an attrac- 
tive force is its vis viva (MV 2 ) as compared with other bodies 
moving through similar media or opposing an equal attrac- 
tive force. It is not an absolute expression of the quantity of 
motion in a body, like momentum. It has reference only to 
space traversed, while motion is being absorbed by resistance, 



One of the best definitions we have seen of the term vis viva 
is thatfit is " the measure of mechanical work developed by 
motive forces ot inertia, in variable motion." When the full 
import of all its terms is comprehended, this definition will 
be found to accord with the notion of force as precedent to 
motion. So long as this notion of force prevails, so long 
must the term vis viva or its equivalent be a necessity in the 
intelligent conception of the laws of motion. 

Let us briefly examine this definition with a view to clear 
away some of the vagueness with which this subject is at- 
tended in the popular mind. 

What is meant by mechanical work ? Certainly, this can 
be expressed in terms of its accepted unit the foot-pound. A 
foot-pound is a pound raised one foot without regard to time. 
This is the unit of work. It is not a unit of force, as it is 
sometimes erroneously considered. More or less force willbe 
required to perform it, according as the time in which it is 
done is shorter or longer. Power is force in relation to time. 
The mightiest force requires time to produce an effect. The 
most infinitesimal force will produce an effect in time. 

All this is inseparable irom the idea of force as existing in- 
dependently of matter and antecedent to motion. A mechan- 
ical effect is motion produced ; motion involves the idea of dis- 
tance traversed, distance traversed involves the idea of time in 
which it is traversed. But distance traversed does not neces- 
sarily imply mechanical work performed. It is only when a 
resistance is overcome th at work is accomplished. A body 
moving in absolute space performs no mechanical work, 
though it move with a constant velocity forever. Let it, 
however, encounter some other body having less motion and 
it performs work. It increases the motion of the mass which 
it strikes against, or some of its particles, or it may produce 
both these effects. The mass-motion produced is mechanical 
work. The effect upon the striking body is no less work. Its 
motion is decreased by the impact. 

Increase or decrease of mass-motion is, properly speaking, 
mechanical work, and we shall find upon strict examination 
that this is all implied by the term. But as no increase or 
diminution of motion can take place in a body without its 
receiving or imparting motion from or to another imparting 
or receiving body, it follows that vis viva practically relates 
only to transmission of motion from one body to another, in 
space and time. 

It will be seen that the idea of vis viva is, therefore, essen- 
tially different from the term momentum, which is simply the 
amount of motion a body possesses, considered with relation 
to definite periods of time and definite distances, and which 
is expressed by mass or weight multiplied by the time it 
traverses a definite distance. Momentum hasno reference to 
the amount of motion a body can impart or receive in time 
and space. 

The terms " motive forces " and " inertia " convey the idea 
of material forces or matter in motion. The expression, " in 
variable motion," seems unnecessary, since the very idea of 
imparting or receiving motion implies variable motion. The 
expression M V 2 (mass or weight multiplied into the square 
of velocity) is the mathematical symbol of vis viva ; that is 
the measure of the mechanical work developed by a moving 
body — or in other words the change of motion produced by 
it on another body in space and time — is measured by its mass 
multiplied into the square of its velocity. 

It must be further observed that vis viva is not a measure 
of force, but of the mechanical work performed, or the change 
of mass motion produced. 

Whether we accept the notion of the existence of occult 
force which acts upon matter, or accept the doctrine that there 
is no force which the human mind can recognize other than 
moving matter, there still remains the necessity for an ex- 
pression of the law of the transmission of motion. One 
thing is certain, a body cannot transmit motion it does not 
possess, and if momentum expressed by MV (mass multi- 
plied into velocity) be the absolute amount of motion a body 
possesses, it certainly cannot impart the motion expressed by 
MV 2 or its mass multiplied into the square of its velocity. 
Evidently there must be some limitation to the interpretation 
of one or both of these expressions, which will reconcile their 
apparent conflict. This limitation is, we think, to be found 
in the fact that in momentum definite spaces and times ure 
considered with uniform motion, while in vis viva the motion 
considered is a variable one, or one in which motion is con- 
stantly received or imparted ; and that MV 2 determines the 



WHAT OYSTEES EAT. 



Not long since a journal which claims to instruct the public 
in regard to the preservation of health, came out with a 
sweeping denunciation of oysters as an article of diet. What 
little of argument could be gleaned from the whirlwind of 
denunciation with which the use of oysters as an edible was 
assailed amounted to this. Oysters are nasty. Whatever is 
nasty is injurious to health. Ergo, oysters are unwholesome 
diet. 

In whatever particular oysters are generally nasty, or 
whether they are particularly nasty in general was not, to 
our thinking, made out very clearly; but the subject has since 
received more scientific treatment at the hands of the Rev. J. 
B. Reade, P.R.S., who has been investigating into the private, 
domestic, and personal habits of these delicious "sea violets." 
The Rev. J. B. Reade, F.R.S., has been interviewing a large 
number of oysters, and has read a paper before the Microsco- 
pical Society giving the result of his researches. Oysters are 
proverbially reticent, but they have at last been made to re- 
veal the secrets of their prison houses. 

It may not be generally known that the question of what 
constitutes the food of marine animals which exist at great 
depths, is at the present time much mooted among natural- 
ists. We do not take it upon us to say whether the discove- 
ries of Mr. Reed are calculated to add to the zest with which 
most people swallow this prince of bivalves ; but he found in 
the stomach of every oyster he examined " myriads of living 
monads, vibrios in great abundance and activity, and swarms 
of a conglomerate and ciliated living organism, which may 
be named Volvox ostrearius, somewhat resembling the V. glo- 
bator, but of so extremely delicate a structure that it must 
be slightly charred to be rendered permanently visible." 

The oyster is not therefore a vegetarian ; he doubtless 
swallows his Volvox ostrearius, his vibrio, or his monad, with 
as great satisfaction as we humans swallow him when he lies 
delicately quivering on the half-shell, with the added savor 
of a drop or two of lemon juice. But he does not confine him- 
self to the few plain dishes we have mentioned. Mr. Reade 
has been able to make out the following bill of fare : 

" Actinocyclus senarius, Ceratoneis fasciola, Coscinodiscus 
minor, 0. patina, C. radiatus, Dictyocha aculeata, D. fibula, D. 
speculum, Oallionella sulcata, Navicula entovion, Tripodiscus 
Argus, Xanthidium furcatum, X. hirsutum, Zygoceros-rhombus, 
Z. Surirella, and two new species of this genus." 

Mr. Reade does not add to this attractive list that " all 
other delicacies will be served in their season ;" but he does 
say, that the oyster, like creatures of a larger growth, lives 
on the food which is successively in season ; and he finds 
that even a different shore is marked by a decided difference 
in the infusorial contents of the stomach. The " Scotch Na- 
tives" are characterized at the present time by innumerable 
circular forms, resembling the Coscinodiscus. Others are 
nearly destitute of these living rotatory disks, but they are 
much richer in more interesting species ; and in addition to 
the silicious shelled infusoria which are received into their 
stomachs, they also occasionally furnish examples of calca- 
reous Polythalamia adhering to the inner surface of their 
shells. 

Who knows but that as science advances oysters may be 
fattened on selected food, as pork designed to be extra fine is 
fed on corn. Who knows but that the coming oyster may 
be recommended to the palates of gourmands as prime Cos- 
cinodiscus or New Jersey Volvox ? 

A PLEA FOE THE SOCIETY FOE THE PEEVENTION 
OF CEX7ELTY TO ANIMALS. 



The man who professes Christianity and belies his profes- 
sion by a total want of sympathy for the mute and patient 
servants who, for small reward, minister to his daily wants ; 
who can stand unmoved by compassion and see animals 
maimed and tortured at the caprice of wanton cruelty ; who 
can witness such acts without his breast swelling with right- 
eous indignation — is either a self -deluded formalist, or a con- 
summate hypocrite. 

There are many who profess Christianity in the State of 
New York ; yet how many of these will feel a blush of shame 
or hurl a word of protest, at the despicable movement now 
on foot against the Society for the Prevention of Cruelty to 
Animals. 

The attempt to repeal or limit the wholesome laws under 
which this society has been able to do so much good, is made 
in the interest of brutal men by brutal men representing the 
brutHh element of our metropolitan population. 
i It is a burning disgrace to the State and a Wot upon our 



) 1 870 SCIENTIFIC AMERICAN, INC. 



160 



Mwtxtxt jtetfem. 



[March 5, 1870. 



civilization, and can never succeed except throughthe apathy 
of those who should stand in solid array agaiost such action. 
Every pulpit should protest, and every generous voice be 
raised in denunciation of this outrage. 

It has been charged that the fanaticism of Mr. Bergh has 
led to this movement. We deny it. That gentleman has, 
indeed, been in earnest in his good work. He has bravely 
stood up against deprecation, misrepresentation, and cal- 
umny, and has succeeded in spite of the indifference of the 
courts, in bringing some thorough scoundrels to justice. 
That is what is the matter. He has compelled the horse 
railway companies to treat their overworked beasts a little 
more humanely, at the sacrifice of a very small portion of 
their enormous profits. That is the extent of his fanaticism. 
It is not Bergh, it is Beelzebub who is the source of this 
mischief, and let the blame rest upon him and the very large 
portion of his family who render this city such a pleasant 
abode for the order-loving and the law-abiding. 

We are glad to see that the press has generally denounced 
the attempt to destroy this noble organization, and we do 
not doubt that there is still humanity enough left to sustain 
it in full possession of its present powers. 



SYSTEMATIC THINKING. 



mind may be wandering any where and every 



while the 
where. 

Thus a vacant wandering habit of mind is secured with 
the spelling lesson, and ground in with the rules of gram- 
mar ; and unless by rare good chance, the unfortunate over- 
tasked and mentally disgusted young intellect meets in its 
onward progress some one who can show it the mistake, or 
has native genius to discover it without help, it grows into 
habitual slovenly-mindedness. 

After all, teachers are no more to blame than parents who 
demand that progress shall be measured by pages of a book 
rather than by power to think. 



smaller power. According to de Lucy a mosquito weighs 460 
times less than the grasshopper, and has proportionally 14 
times as much surface exposed by its wings. The sparrow 
only weighs a tenth as much as the dove, and yet its wings 
have twice the surface. The sparrow weighs 339 times less 
than the Australian crane, and possesses wings that have 
seven times the surface. These curious investigations have 
been made in the interest of aeronautical science. 



ME. BUTHEBFTJBD'S STAB FH0T0GBAPHS. 



CONCEENING PATENT OFFICE MATTEES. 



Charles Reade and Wilkie Collins are two of the most fa- 
mous and brilliant novelists of the present day. Each of 
these men has contributed much to the amusement and some- 
thing to the instruction of mankind. Each has given to the 
world a special boon. Reade has invented a word, and Col- 
lins a phrase, each of which is one of the most forcible of its 
kind. 

In a late number of " Put Yourself In His Place," now 
appearing serially, in the Galaxy, Reade has given us the 
word " viearia." Henry Little having, by a systematic course 
of thinking, wrought out of his inventive brain some new 
and valuable improvements in saw-grinding machines, ap- 
plies for a patent, and is fairly crushed ,by what he calls the 
"roundabout swindle." He complains to his good friend, Dr. 
Amboyne.that by the treatment he had received "one would 
think an inventor an enemy of the human race," and proposes 
to burn his models and renounce invention altogether. His ac- 
count of the matter is certainly not complimentary to the 
English method of transacting patent business. 

To the disgusted inventor the doctor thus quaintly dis- 
courses : " That system of go-betweens, and deputy-go-be- 
tweens, and deputy-lieutenant-go-betweens, and of nobody 
doing his own business in matters of state, really is a na- 
tional curse and a great blot upon the national intellect. It 
is a disease ; so let us name it. We doctors are great at nam- 
ing diseases ; greater than at curing them : 



Let ub call It Vicaeia. 
This English malaria. ' 



' red 



Vicaria is good ; better than our familiar synonym, 
tape." 

"When we are not occupied in making machinery," Wilkie 
Collins makes Mr. Franklin Blake say to Betteredge, in his 
novel, " The Moonstone ;" " when we are not occupied in mak- 
ing machinery, we are (mentally speaking) the most slovenly 
people in the world." This was Mr. Franklin Blake's way of 
setting forth what he was pleased to term " the curiouswant 
of system in the English mind." We think Mr. Franklin 
Blake did injustice to the English mind, but the phrase " slov 
enly minded " is a master stroke. 

People who think unsystematically are slovenly-minded 
people. The facts and ideas stored away in their upper cham- 
bers are all topsy-turvy. No sooner do they turn over some- 
thing in the hope of finding another something than they 
cover up still another something, which, in its turn, will soon 
be wanted and rummaged after. Their heads are not well- 
arranged libraries, but garrets filled with rubbish. If they 
commence to think upon any subject, they shift it about, tak- 
ing only glimpses of it here and there. They do not, like the 
systematic thinker, take a subject to pieces as a watchmaker 
does a watch, and lay the parts all in order under glass cov- 
ers, but pitch them into all sorts of by places and corners, and 
generally getting bewildered in trying to replace them, be- 
come hopelessly muddled and give it up. 

A great deal is said now-a-days about the power of modern 
thought ; but it would be well to remember that all the 
thinking which bears fruit, is systematic thinking. Many a 
young man imagines himself to be thinking when he is 
merely day-dreaming. Thinking implies an active state of 
mind calling up images, holding them fast, and arranging 
them in order ; not a passive condition in which troops of 
ideas, or shadows of ideas, flit across the mental vision like 
figures in a kaleidoscope. 

Thinking, worthy of the name, is work — systematic, calm, 
and connected ; and the man who has not got his mind so dis- 
ciplined that he can thus command it, is not yet a thinker. 

That systematic thinkers are so few, is attributable in a 
great degree to early bad training. Not one teacher in fifty 
In our primary schools deems it of importance to teach chil- 
dren hoio to study, and a less proportion are competent to do 
this if they would. The most of them think their duties are 
comprised in keeping an orderly school, hearing recitations, 
assisting pupils to do hard sums, and allotting tasks. Espe- 
cially in the latter do they excel. Memorizing is with most 
of them a name for mummery — a thing to be done by hold- 
ing the head on one hand, swinging first one foot and then 
the other, and forcing the lips to repeat a formula until they 
will run of themselves long enough to get through a recita- 
tion, by very force of momentum. And this laborious, mean- 
ingless task, they think, is study. In other words, fltudy is to 
them the teaching of the lips to move from force of habit, 



A correspondent of Work and Play gives his experience in 
regard to Patent Office matters, in the following practical ob- 
servations, which we commend to the attention of our 
readers : 

" The Patent Office is near the Post Office, and both about a 
mile from the Capitol. On the lower floors of the huge 
building designated as the Patent Office, are the numerous 
rooms occupied by the various officials, and above are im- 
mense halls filled with glass cases, in which are deposited 
models of inventions for which applications for patents have 
been'made. Every person, without regard to age or sex, is 
equally, entitled to a patent. In order to procure a patent, 
it is not necessary for the inventor to go to Washington ; in 
fact, it is much better that he should not ; because, not being 
conversant with the rules and practices of the Patent Office, 
he will probably make some blunders, and fail to comply 
with some of the red-tape requirements, and thereby make 
himself unnecessary trouble. There are, in the larger cities, 
many patent soliciters or agents, whose business it is to trans- 
act business with the Patent Office ; and if they are honora- 
ble men, they can do it much better than the inventor. A 
man having invented a machine or piece of mechanism which 
he wishes to patent, first makes a miniature edition of it, 
which is called a model. A model for the Patent Office must 
not be more than one foot long or high, so that some large 
machines must be very much reduced. This model is taken 
to some patent agent or soliciter, to whom is explained its 
whole operation, and all the points wherein it differs from 
other similar machines. The agent must then make com- 
plete drawings of the model, such as to fully illustrate every 
part and its operation. The law requires two sets of these 
drawings, and, therefore, one set having been made on 
paper, a copy is made on tracing muslin, and, by means of 
letters of reference on these drawings, a very full and com- 
plete description of all the seveial points of the invention is 
written. This description is called the specification, and at 
the end of the specification the whole is summed up in a nut- 
shell, and this is called the claim. When the agent has all 
these prepared, the inventor is obliged to make oath that he 
is the original and first inventor of the machine or device de- 
scribed, and then the model, drawings, specifications, and 
fifteen dollars are sent to the Commissioner of patents at 
Washington ; but the Commissioner sees very few of the ap- 
plications, for, although directed to him, they go into the 
hands of men called examiners. 

" The applications for patents are divided into classes, thus : 
all inventions relating to guns, pistols, cannon, etc., are in 
one class ; everything connected with farming in another, 
and so on. For each class there is a special set of examiners 
in a room by themselves. When an application for a patent 
saw-hcrse comes in, the models, drawings, and specifica- 
tions are given to the proper examiners, and in turn the 
case is taken up by them and investigated. They refer to 
all the patents that have been granted on saw-horses, exam- 
ine, if necessary, the mo lels in those huge glass cases in the 
hall above, examine the reports of English and French 
patents, and if, after all possible search, they can not find 
anything similar, the patent is allowed, and the inventor is 
notified that if he will send twenty dollars more, his patent 
will be granted. But if something is found that an exam- 
iner thinks looks like the saw-horse in question, then the ap- 
plication is rejected, and all the fond hopes of the inventor 
are dashed to pieces ; and that is just my condition at the 
present time. Ordinarily, there is so much business on hand, 
that cases must wait several weeks and even months, before 
they are examined ; but when in Washington, Mr. F. saw 
the examiner having charge of the class into which my case 
would come, and he said he was so nearly up with his work, 
that my turn would come very soon ; and a few days ago I 
received notice through Mr. F. that the application was re- 
jected, because something similar had been found in some old 
English book. I don't think that is fair ; I didn't know any- 
thing about it, and I do not believe there was ever one in this 
country ; but the law says that I must not only be the origi- 
nal inventor, but also the first inventor, and of course, if 
some one in England has invented it before, I am not the 
first ; but it is a bad law, and if I ever get to Congress I will 
have it changed." 



By means of a 11-inch objective this distinguished astron- 
omer has obtained photographs of several groups of stars. 
One of these groups, comprising 43 stars in the constellation 
of pleiades, some of them of the Oth magnitude, was ob- 
tained after an exposure of three or four minutes. 

By means of a very delicate micrometer Mr. Rutherfurd 
has been able to measure the arc of the angle which sepa- 
rates the stars of this constellation. These results have been 
compared by Dr. Gould with those formerly obtained by Bes- 
sel, and confirm the remarkable accuracy of the latter'swork. 
By means of photography Mr. Rutherfurd can obtain, in one 
night, results that cost the German astronomer the labor of 
ten years. Mr. Rutherfurd has also taken photographs of the 
solar spectrum, showing a large number of lines not mapped 
by other investigators. There was in this instance also a re- 
markable confirmation of the accuracy of Kirchhoffs chart of 
the spectrum, mapped from actual observation and experi- 
ment. 



THE LIGHTEST MACHINE. 



Probably the lightest engine ever constructed was the in- 
vention of Mr. Stringfellow, that received the prize of £100 
sterling from the Aeronautical Society. It is a one-horse power 
engine and weighs 16 lbs. ; the diameter of cylinder is two 
inches, stroke of piston three inches ; works under a pressure 
of 100 lbs. to the square inch, and makes 300 revolutions the 
minute. We are reminded, in this connection, of some curious 
observations that have been made on the power exerted by 
birds in flying. It has been calculated that a goose accom- 
plishes the work of 400Jiorse power in fly'ng, but by an ar- 



PHaterlals for Telegraphic Insulators. 

Ebonite insulates much better than glass, and is far less 
apt to become damp than even porcelain. It is the best ma- 
terial yet known for the insulation of electrical apparatus. 
Compared with porcelain or earthenware, it less easily be- 
comes wet in mist, but more easily in rain. Rain forms de- 
tached drops upon a surface of earthenware, but covers 
ebonite with a continuous film. Thus the latter acts with 
most advantage when it forms the inner cup of a compound 
insulator, and is protected by earthenware from the direct 
action of rain. 

The surface of ebonite becomes rough and spongy, so as to 
retain dirt, and it matters not how perfect the substance of 
the insulator may be if its surface is defective. 

But although ebonite will not maintain a high state of in- 
sulation for a long period, it may be advantageously used in 
certain cases to secure freedom from accidental interruption ; 
for it is not liable to be broken, nor does it seem to afford 
temptation to stone throwing. 

The best material 'for an insulator is a really good porce- 
lain, thoroughly vitrified, so as to insulate perfectly even 
when unglazed. Its value arises principally from its polished 
smooth surface, which resists the formation of a continuous 
film of moisture, does not retain dust, and is washed clean 
by rain. 

The objection to porcelain is, that considerable skill is re- 
quired to select it, and to distinguish between a good and 
an inferior sample. As it is a compound of several sub- 
stances, it is difficult to secure uniformity of composition, and 
much is left to the care and honor of the manufacturer. 

Though a good glaze does not deteriorate by age or expo- 
sure to the weather, it is difficult to distinguish between a 
good and a bad glaze by inspection or electrical test, and it is 
quite possible that a glaze which appears guod and insulates 
well, may crack by age. 

Brown stoneware is both excellent in quality, cheap, and 
durable. Its surface is not equal to that of porcelain, so that 
it never insulates so well as the best specimens of the latter, 
but the glaze never cracks. Again, it is not a compound ; so 
that when a manufacturer possesses a suitable clay, and 
takes care in its preparation, the uniformity of his ware may 
be depended on. It is also comparatively easy to distinguish. 
its quality, and to detect faults in its manufacture. 

Small pieces of ware aro more easily burned, and therefore 
more likely to be perfect than large ones. There is, there- 
fore, a great advantage in forming an insulator of separate 
hollow pieces or cups, placed one inside the other and fas- 
tened with cement ; if one is defective there is a probability 
the others will be sound, and if the pin or bolt be covered 
with an insulator (such as ebonite), insulation will not be 
destroyed if the earthenware be entirely useless. 

All insulators should be tested before they are used. Part 
of the glaze should be ground off to test the body. 

They should be placed in a trough of dilute sulphuric acid, 
or salt and water, allowed to remain several hours, and tested 
with 250 cells and a delicate horizontal galvanometer, to 
prove if the bolt is perfectly insulated from the liquid in the 
trough, the edge of the insulator being slightly greased to 
prevent the water spreading over it. The acid must be very 
carefully washed off after the tests. From its power of re- 
pelling water, grease greatly aids insulation in damp weath- 
er ; paraffine, again, enormously improves it ; so that in test- 
ing samples it is necessary to ascertain carefully that they 
have not been coated with these substances. 

In order to learn the comparative value of different kinds 
of insulators, they should be fixed upon standards in sets of 
not less than 10, exposed to the rain equally on all sides, and 
tested when the weather is uniformly wet. Almost any in- 
sulator will suffice in fine weather, while that which tests 
best in slight rain may not give the same result in extreme 
wet, when the insulation is most tried. — Handbook of Practi- 
cal Telegraphy. 



The Mormon Tabernacle. 

It deserves the name of wonderful. Its like does not exist 
rangement of its wings is actually obliged to exert a far I in our land, if anywhere. It is an edifice two hundred and 
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fifty feet long inside, and one hundred and fifty feet wide. 
Brick columns or walls about twelve feet high, four feet thick, 
and some twelve feet deep, placed around the entire circum- 
ference, at intervals of about ten feet, support the walls and 
roof, and give free entrance' and exit through wide doors oh 
the inner side directly to the ground floor, upon which level 
iB the great audience chamber, capable of comfortably seat- 
ing fifteen thousand persons. The roof is like a monstrous 
half egg-shell cut through its longer diameter. It is sup- 
ported on arched trusses and coned with pine, and no support- 
ing columns break its great expanse. Its hight is over sixty 
feet. The pulpit occupies one end, and an organ higher than 
the Boston monster, almost as broad and musically excellent, 
is in process of construction, and nearly completed, back of 
the pulpit. The whole interior, pulpit and all, is white pine. 
The long benches are curved in seat and back ia a way to 
make them, though uncushioned, more comfortable than 
those in most modern churches. At intervals curtains of 
thick white canvas are looped up across the ceiling, ready to 
let down to decrease the size of the room when small audiences 
are present. Here Brigham and his bishops preach Sunday 
afternoons, and while there are services in the morning, the 
chief attendance is at the ward churcheB, where the elders 
conduct the services. — Architectural Review. 



TYNDALL OB HAZE AND DUST. 



One of the most remarkable, and, perhaps, one of the 
most prolific discoveries of modern science, says the Pall Mall 
Gazette, was announced and described by Professor Tyndall 
in a lecture recently delivered at the Royal Institution, The 
subject of the lecture, which was illustrated by a series 
of very beautiful experiments or demonstrations.was the very 
' familiar one of "Dust and DiseaBe,"and its object was to show 
the probability of an intimate connection between atmospheric 
dust and epidemic diseases. Every body knows that when- 
ever a direct ray of sunshine crosses a shaded room its direc- 
tion is made manifest by a line of apparent vapor. Looking 
at this vapor, it is seen to consist of innumerable particles of 
dust, which float in the atmosphere, and, catching and reflect 
ing the sunshine, are rendered visible. 

In the course of some beautiful experiments on the decom- 
position of vapors by light, Dr. Tyndall found it to be es 
sential that he should get rid of this floating dust. He 
strained the air through a tube filled with bits of glass wetted 
with concentrated sulphuric acid, and through another tube 
filled with bits of marble wetted with caustic potash ; he even 
made it bubble through the liquid acid and the potash solu- 
tion, but still the dust particles remained in it. He tried 
various other ways of straining out thiB dust, but none of 
them succeeded. At length he passed the air on its way to 
the tube over the flame of a spirit lamp, and at once every 
particle of the dust disappeared. It was, therefore, organic 
matter, and the flame had burned it. 

Passing the air a little more quickly over the flame, a fine 
blue cloud appeared in the tube — the smoke of the dust par- 
ticles. The organic and combustible nature of these particles 
was a discovery, for they had hitherto been taken to be inor- 
ganic and incombustible. Air was then passed through a 
tube which contained a roll of platinum gauze ; and it was 
found, that when the platinum waB cold, the dust particles 
all passed through with the air, but that when it was made 
red-hot, the dust particles were all consumed. In thiB case, 
too, when the air was forced quickly through, a fine blue 
cloud of smoke appeared, just as in the experiment with the 
spirit lamp. An attempt was then made to burn the dust 
particles by the concentrated rays of a convergent mirror, but 
it failed ; the particles flitted too quickly through the focus 
of the burning ray to be consumed by it. 

The next experiment was to put the flame of a spirit lamp 
in the ray of light which was revealing the fronting dust. 
At once the flame was seen to be surrounded by wreaths of 
darkness, resembling intensely black smoke. On lowering 
the flame beneath the beam of light, the same dark masses 
were seen wreathing upward. " They were, at times," said 
Dr. Tyndall, " blacker than the blackest smoke that I have 
ever seen issuing from the funnel of a steamer, and their re- 
Bemblance to smoke was so perfect as to lead the most prac- 
ticed observer to conclude that the apparently pure flame of 
the alcohol required but a beam of sufficient intensity to re- 
veal its clouds of liberated carbon." But when a red-hot poker 
was placed under the beam, the same black wreaths came 
floating through. A hydrogen flame was next put under it, 
and the whirling masses of darkness wreathed upward more 
copiously than ever. The blackness was, therefore, nothing 
but air from which all dust particles had been burned out, 
and which, consequently .contained nothing to catch the light 
and reflect it to the eye, as the dust particles do. 

Here, however, a difficulty came in. The same effect was 
produced by a copper ball not hot enough to burn the duBt, 
and by a flask filled with hot water. In this case it was 
found that the air was rarefied with the warmth, and, as the 
dust particles were not heated to the same extent, it dropped 
them and floated upward without them. Other gases, even 
common coal gas, carefully prepared so as to exclude the dust 
particleB, have the same black appearance when they cross a 
ray, which the dust-laden air renders visible, and if coal gas 
or hydrogen be let into the top part of a glass shade, which 
has been placed in a sunbeam or ray of the electric light, the 
line between the dust-laden air and the gas is rendered visi- 
ble — where the air is, the shade will seem full of the illumi- 
nated particles ; where the gas is it will appear absolutely 
empty. " The air of our London roomB is filled with thiB or- 
ganic dust, nor is the country air free from its pollution. It 
only needs a sufficiently powerful beam to make the air ap- 
pear as a semi-solid rather than a gas." 



Nobody could, in the first in stance, without repugnance, 
piece the mouth at the illuminated focus of the electric beam 
and inhale the dirt revealed there. Yet we are inhaling it 
every moment, and the wonder is, that so small a portion of 
it should be injurious to health. 

What is the portion of this ever-present and all-pervading 
dust which is injurious to life? Now, it was long believed 
that epidemic diseases were propagated by malaria, which 
consisted of organic matter in a state of motor-decay; that 
when such matter was taken into the body through the lun gs 
or the skin, it had the power of spreading in it a similar de- 
cay — yeast was a case in point. Why should not a bit of ma- 
larious matter operate in the body as a little leaven, leaven- 
ing the whole lump '! But, in 1888, Cagninrd de la Tour dis- 
covered the yeast plant/which, when placed in a proper medi- 
um, grows and spreads, and produces what we call fermenta- 
tion. In the next year Schwann, of Berlin, discovered the 
plant independently. He also proved, that when a decoction 
of meat is effectually excluded from common air.and supplied 
solely with air which has been raised to high temperature, it 
never putrefies. Putrefaction, therefore, he said, came from 
the air, and could be dettroyed by a sufficiently high temper- 
ature. Helmholtz and TTre repeated and confirmed his experi- 
ments ; but the high authority of Gay Lussac, who ascribed 
putrefaction to oxygen, drove chemists back on the old no- 
tion. That notion was finally exploded by Pasteur, who 
proved that the true ferments are organized beings who find 
in what we call ferments their necessary food. 

Side by side with these discoveries grew up the germ theo- 
ry of epidemic disease. Kircher expressed the idea, and Lin 
naeus favored it, that epidemic diseases are due to germs 
which, floating in the atmosphere.enter the body and produce 
disease by the development of parasitic life. Sir Henry Hol- 
land has favored this theory, which derives its strength from 
the perfect parallelism between the phenomena of contagious 
disease and those of life. As rn acorn planted in the soil gives 
birth to an oak which produces a whole crop of acorns, each 
of which has power to reproduce its parent tree, and thus, 
from a single seed, a whole forest may spring, so a germ of 
disease, planted in a human body, grows and shakes abroad 
new germs.which, meeting in other human boJies with their 
proper food and temperature, finally take possession of whole 
populations. Thus Asiatic cholera, beginning in a small way 
in the delta of the Ganges, spread itself, in seventeen years, 
over nearly the whole habitable world. 

An infinitesimal speck of small pox virus will develop a 
crop of pustules, each charged with the original poison. The 
reappearance of this scourge, as in the case of the Dread- 
nought, at Greenwich, so ably reported on by Dr. Budd and 
Mr. Busk, is explained by the theory which ascribes it to the 
lingering of germs about the infected place. Surgeons have 
long known the danger of admitting air to an opened abscess, 
and abscesses are always opened by an instrument which 
carefully excludes the air from contact with the wound. The 
instrument should, of course, be scrupulously clean ; but it 
can be made perfectly clean in an atmosphere of dust only by 
being made as hot as its temper will bear. This is not done, 
and therefore inflammation often sets in after the first opera- 
tion ; rapid putrefaction accompanies it, and the pus, which 
at first showed no traces of animal life, is now found to be 
full of active little organisms called vibrios. Professor Lister, 
from whose letter this fact is derived, contends that this as- 
tounding development of animal life is due to the entry of 
germs into the abscess during the first operation, and their 
subsequent development by favorable circumstances. Hay 
fever is another case in point. 

The celebrated physiologist Helmholtz suffers from the 20th 
of May till the end of June from a catarrh of the upper air 
passages, and he has found, that during this period, and at 
no other, his nasal secretions are peopled by these vibrios. 
They nestle in the cavities of the nose, and a sneeze is neces- 
sary to dislodge them. These are uncomfortable statements, 
but if the germ theory is found to be true, it will give defi- 
niteness to our efforts to stamp out disease ; and it is only by 
some definite efforts under its guidance that its truth or 
falsehood can be established. Hence, Dr. Tyndall says he 
reads with sympathy such papers as those of Dr. Budi, of 
BriBtol, on cholera, scarlet fever, and small pox. Dr. Budd's 
imagination may occasionally tempt him to a flight beyond 
his facts, but without this dynamic heat of heart the solid in- 
ertia of the Briton can never be overcome. As long as heat 
can warm the truth without singeing it much, as long as en- 
thusiasm can overmatch its mistakes by unequivocal ex- 
amples of success, "so long," said Dr. Tyndall, "I am disposed 
to give it a fair field to work in, and to wish it Godspeed." 

CONCLUSION. 

Returning to the dust', Dr. Tyndall drew certain practical 
conclusions from the survey of these two classes of facts. The 
dust cannot be blown away by ordinary bellows, since the air 
they send out is equally full of the particles. But fill the 
nozzle with cotton wool.not too tightlypressed, and the air s 
filtered,and being then blown across the beam of light, forms 
a clean band of darkness, like the air from the spirit lamp, 
or from the heated platinum wire. This was the filter Schroe- 
der used in his experiments on spontaneous generation ; it 
was also turned to account in the excellent researches of Pas- 
teur. Since 1868, Professor Tyndall has constantly employed 
it himself. 

The most interesting of all illustrations of this filtering 
process is furnished by the human breath. Fill the lungs 
with ordinary air and breathe through a warm tube — warmed 
to prevent the condensation of the watery particles — across 
the b.eam of light .which is revealing the dust particleB in the' 
air. The particles move with the moving air, but the current 
from the lungs shows, at first, as many particles as the ordi- 



nary atmosphere. Gradually, however, the particles clear 
away from the course of the breath,and by the time you have 
completed your expiration, the expired air cuts a sharp black 
line through the motes in the sunbeam. The air has left its 
dirt in the lungs, and the last portions of the expired breath 
are free from floating dust. But empty the lungs as far as 
possible, and then inhale a deep breath through a handful 
of cotton wool, and on expiring this air in the same way, it 
cuts a black line in the sunbeam at once. Place the tube be- 
low the beam and blow upward, and the air rises through the 
dancing particles like black smoke, just as it did from the 
heated surfaces on which the dust was burned. The cotton 
wool has completely intercepted the floating matter on its 
way to the lungs, and, as no dust was inhaled, none is ex- 
haled. 

Hero, then, is the philosophy of an instinctive habit of med- 
ical men. In a contagious atmosphere the physician putB his 
handkerchief to his mouth, and inhales through it : in so do- 
ing he keeps back the floating germs. If the poison were a 
gas, it could not be thus intercepted. Dr. Bence Jones re- 
peated Dr. Tyndall's experiment with a silk handkerchief, 
with a similar but less marked result. Cotton wool is, in 
fact, the best and surest filter, and a physician who wants to 
hold back from the lungs of his patient, or from his own 
lungs, the germs by which contagious disease is said to be 
propagated, will employ a cotton wool respirator. " After 
the revelations of this evening," concluded Dr. Tyndall,"such 
respirators must, I think, come into general use as a defense 
against contagion. In the crowded dwellings of the London 
poor, where the isolation of the sick is difficult, if not impos- 
sible, the noxious air around the patient may, by this simple 
means, be restored to practical purity. Thus filtered, attend- 
ants may breathe the air unharmed. In all probability the 
protection of the lungs will be the protection of the entire 
system. For it is exceedingly probable that the germs which 
ledtje in the air passages, and which, at their leisure, can 
work their way across the mucous membrane.are those which 
sow in the body epidemic disease. If this be so, then disease 
can certainly be warded off by filters of cotton wool. I should 
be most willing to test their efficacy in my own person ; and 
time will decide, whether in lung disease, also, the woolen 
respirator cannot abate irritation, if not arrest decay. By its 
means, so far as the germs are concerned, the air of the high- 
est Alps may be brought into the chamber of the invalid." 



Fecundity of Fishes. 

The fecundity of fishes is enormous. I have carefully (by 
weighing the whole spawn and then counting the number of 
eggs in an exact portion) calculated the number of eggs 
produced at one litter by several of our native species, ag 
follows : 



Species. Weight of fish. 

Yellow perch S>£ ounces. 

River tmelt 2 " 

Fresh-water smelt 10 " 

Whitehall (Coregonus) 2 pounds.. 



No. of eggs. 



9,94; 
..25,141 
,. 80,1)00 
..25,0T6 

Schoodic salmon (average) \% pounds about liOO 

Sebago salmon (full count) 2 pounds 10 ounces 2,868 

Sea or river salmon (migratory) yield on the average a 
little less than a thousand eggs for each pound weight ; and 
shad not less than fifty thousand per fish. 

These numbers, however, fail to convey to the mind an 
adequate idea of the possible consequences implied in them. 
A simple arithmetical calculation may assist us. 

Take, for instance, the salmon, whose powers of reproduc- 
tion and rate of growth are better known than those of most 
species, remarking, however, that the salmon is among the 
least fecund of the larger fishes. Let us now assume that a 
female salmon will at the age of four years produce seven 
thousand eggs at one spawning (a very moderate estimate), 
and that all the eggs hatch, and all the young arrive at ma- 
turity, the sexeB being equally divided. 

Commence with a single pair. The female lays 7,000 eggs. 
At the end of four yeavs the first brood has arrived at matur- 
ity, and numbers 7,000 salmon ; and half of these, or 3,500, 
are females, and each of them produces 7,000 eggs, total, 
24,500,000 eggs ; and these eggs in four years more have all 
become full-grown fish, forming the Becond brood. At the 
end of twelve years from the start the third brood arrives at 
maturity, numbering 85,750,000,000. At the end of the six- 
teenth year the fourth brood, numbering 300,125,000,000,000 
— salmon enough to cover the whole State of Maine a hundred 
feet deep. — Charles O. Atkins, Commissioner of Fisheries, 
Maine. 



Preservation oi the Body of Mr. Peabody. 

The preservation of the remains of the late Mr. Peabody 
was intrusted to the hands of Dr. Parry. The process car- 
ried out consisted in injecting the whole body through the 
arteries with a solution of arsenic, containing also some bi- 
chloride of mercury. 

Twenty-four hours afterwards another liquid, consist- 
ing of a saturated solution of tannin acid, was thrown in, 
with a view of effecting the gradual conversion of the 
gelatinous structures into the tanno-gelatin, or the basis of 
leather. None of the viscera were removed or disturbed, and 
before the opening into the chest required for the injection, 
practiced through the aorta, was closed, an arsenical paste, 
or rather cream, consisting of arsenic, camphor, and spirits, 
was introduced into the thoracic cavity; also through an 
opening in the diaphragm into the cavity of the abdomen, 
and freely distributed about. 

Death had taken place about two days and a half before 
the process was commenced, and decomposition had set in, 
so as to produce great distension of the abdomen ; but the 
process was found to check all this, and, when completed, all 
signs of a tendency to decomposition were removed. We 
may add that under the silk Bhroud, and upon the floor of 
the coffin,there was placed a bed of well-burnt animal charcoal. 
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THE ZIBCON LIGHT. 



We have lately examined this excellent improvement, as 
applied to the passenger car of the Beach Pneumatic Transit 
Co. The car, in size, is about the same as an ordinary street 
car, and a single zircon light illuminates its interior with 
brilliancy. Two small cylinders of compressed oxygen and 
hydrogen are carried on the car, from which pipes extend to 
a small burner that supports a piece of zircon , not more than 
J of an inch long and ^ of an inch in diameter. Against this 
little pencil of zircon the two gases impinge, and heat it so 
intensely as to make it glow with a clear and steady light. 

Those who fancy that underground railway riding in New 
York is likely to be a dark and dismal affair will receive new 
impressions on the subject when they enter the. premises con- 
nected with the Broadway tunnel. 

One of the great advantages of the zircon light is that it 
burns like any other light without requiring adjustment. The 
light carried on the car before mentioned, burns steadily for 7 
hours without being touched. The zircon pencil lasts for 
three months, and is, in effect, the wick of the light. Infor- 
mation concerning the zircon light can be had of the New 
York Oxygen Gas Company, corner of Eleventh avenue and 
Forty-first Etreet, New York city. 



Action of Magnetism on Various Gases. 

M. Treve has communicated to the French Academy some 
remarkable results of experiments upon the action of mag- 
netism upon the various gases. When the spark from an 
induction coil passes through a Geissler tube filled with hy- 
drogen the gas becomes luminous.having a blue tint, plainly 
violet at the extremities of the tube, and of a fine red color 
in a capillary prolongation. But upon placing the latter part 
of the apparatus between the poles of a magnet the red in- 
stantly disappeared, giving place to a perfectly white light. 
In like manner oxygen, which gives a milky white light in 
the capillary tube, became red ; nitrogen deepened its blue 
to a still deeper blue : the brilliant white of carbonic acid 
became deep blue ; the blue of silicium fluoride became 
a bluish violet. The spectra of these luminous tubes changed 
when the capillary portions were subjected to the action of 
magnetism. 



Boiler Explosions.— From the report of the Manchester 
Steam Users' Association it appears that there were fifty- 
eight boiler explosions in England during 1869, by which 
eighty -six persons were killed and one hundred and twenty- 
six injured. The greatest number of explosions took place 
at collieries. The boilers from which most of the disasters 
resulted are described as plain cylindrical, egg-ended, cam- 
ber-ended, and fiat-ended (externally fired). The causes of 
the explosions are stated to be, first, malconstruction giving 
twenty-six cases ; second, defective condition giving fifteen 
cases ; third, over-heating giving nine cases. The nature of 
the remaining eight cases had not been ascertained. 



Tin in California. — The Chief of the Cabinet [of Prac- 
tical Geology and Mining of the United States General Land 
Office, has very recently written a letter, stating that addi- 
tional information in reference to the discoveries of tin in 
San Jacincto, San Bernadino county, Cal., has been received, 
and specimans of the ore have arrived. The analysis of an 
average specimen by a competent chemist and mineralogist 
shows that the ore contains 1337 per cent of pure tin. The 
ore is intermixed with tourmalin?, containing boracic acid, 
and with cassiterite. This combination is reported to be 
unusual and highly interesting, and the yield of tin is double 
that of the ores at the Cornwall (England) mines. 
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CO-RESPONDENTS who expect to receive answers to their letters must, vn 
all cases, sign their names. We have a right to know those who seek in- 
formation from us ; besides, as sometimes happens, we may prefar to ad. 
dress correspondents by mail. 

SPECIAL NOTE.— This column is designed for the general interest ana in- 
struction of our reader s, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however , 
when paid for as advertisemets at $1*00 « line, under the head of "Busi- 
ness and Personal." 
AU reference to back numbers should be by volume and page. 



L. H., & Son., N. Y. — We know of no lacquer used for finish- 
ing sadirons. We think you can get the finish you speak of, or at least 
one equal to the sadiron finish thus : See that your buff wheels are well 
balanced alter they are covered. Let the wheel be covered with thick 
leather before covering with the emery. Get as good a surface on the 
article as you can from a wheel covered with No. 70 emery. Mix flour 
of emery with melted beeswax and stir in till it is thick. When the mass 
is cool rub it on a new covered wheel with No. 80 emery. Then set the 
wheel running, and hold on a flint to smooth it until the surface is suffl- 
iently fine to suit. 

W. McC, of Iowa. — Under the circumstances we do not think 
there will be a sufficient saving between a non-condensing and a conden- 
sing engine to pay first cost of condensing apparatus, extraskill in man- 
agement, and extra cost of repairs. The quantity of water required to 
condense, say at60 degrees, will be 9,375 gallons per hour, but to provide 
for waste, say 10,000 gallons. We know of no better mode to cool the wa- 
ter than to expose it to the open air in a series of shallow tanks ar- 
ranged like the steps of a stairway, so that the water may fall in a thin 
sheet from one to another. 

C. M., of Mass. — You need not fear that water, in passing from 
a slate roof to your cistern through zinc gutters and pipes will be con- 
taminated. You may test the presence or absence of zinc by adding to a 
small quantity two or three drops of hydrochloric acid, and then adding 
carbonate of soda in solution. If zinc be present a white precipitate will 
be formed. 

S. T. T., of Md. — Any solid substance which will begin to 
sink in water, will sink, if unobstructed, to the bottom. The reason is 
this. Any solid now known is more compressible than water. Com- 
pressing it increases its specific gravity and renders it less buoyant than 
before the pressure was put upon it. As it goes down then its tendency 
to sink is increased rather than diminished. 

V. C, of Wis. — To make a blue paint for a drum, you may us© 
a 9 bellac var£i§h ano; color to tUe tint desired, 



A. B. — We have no doubt a wall made of sand, gravel, small 
stones, and good water lime cement, will make a good wall for a barm 
cellar, if good water lime is used and the work properly done. 

X.Y. Z., of N. B. — The pressure per square inch of water 
upon the sides of vessels, is as the night of the column, not as the 
diameter. 

B. & W., of N. H. — You will find the information you desire 
in an article published in another column. 

E. C, of O. — When the lime is precipitated from a solution ot 
chloride of lime, the solution will no longer be chloride of lime. Ton 
can make a clear solution of chloride of lime by filtering. 

J. A. V., of Ind. — We think you will find all the information 

you seek in " Practical Treatise on Heat" by Box. Published by Henry 
Carey Baird, 406 Walnut street, Philadelphia, Pa. 

H. De L., of Pa. — A constant temperature is better for any 
kind of distillation than a fitful and varying one, If maintained at the 
proper point. 

J. Slack. — To make chloride of gold, dissolve the gold in three 
times its weight of nitro-hydrochlorlc acid (aqua regia) and evaporate 
nearly to dryness. The salt can be made more neutral by repeated crys- 
tallizations and washings. * 

N. W. West. — Hand'saws are made of steel plate of the right 
thickness. The tee+h are cut in a suitable machine. We shall probably 
give a description of the hardening process In a subsequent issue. Tour 
third Inquiry cannot be answered in brief. You will find the subject dis- 
cussed at length In works on metallurgy. 

E. G. S., of N. B. — You will find a rule for computing the 
mean pressure in steam cylinders, in "Bacon's Richard's Steam Engine In- 
dicator," published by D. Van Nostrand, 23 Murray street, New York. 
You do not give sufficient data ; you have omitted to mention the 
clearance. 

J. L. C. — For plumbing work in dwellings, except for water 
intended for drinking, we should prefer the seamless brass or copper 
tubes to any other. For pipes intended to convey water for culinary and 
drinking purposes, we prefer block-tin lined lead pipes. 



7 he Charge for Insertion under this headis One Dollar a Line, JftheNotlces 
exceed Four Lines. One Dollar and a Malf per Une will be charged. 



Millstone Dressing Diamond Machine — Simple, effective, du- 
rable. For description of the above see Scientific American, Nov. 27th, 
1869. Also, Glazier's Diamonds. John Dickinson, 64 Nassau St., N.T. 

" Winn's Portable Steam Brick Machine," makes more and 
better brick than any other machine in the world. Address Wright & 
Winn, Lock Haven, Pa. 

Parallel Vise. — The most durable, labor-saving, and strongest, 
with the firmest hold. A. P. & M. Stephens & Co. ,91 Liberty St., New York. 

Perforated Zinc and Sheet Iron for separators, smut machines, 
grain dryers, tubular wells, malt kilns, etc. R. Altchison & Co., Chicago. 

T. F. Randolph, Steam Model Works, Cincinnati, Ohio. 

Excelsior Turbine Water Wheel. — This superior water wheel 
has been found, by a final test, to excel.nearly one third, the best wheel in 
this country. For cheapness, durability, and power, it can not be equaled. 
Full particulars given by circular. Address Isaac S. Roland, Ueading, Pa. 

Foreman Wanted. — One who understands molding all kinds of 
heavy machinery, and a temperate man, can find constant employment by 
applying to Murray, Moore & Co., Portsmouth, Ohio. 

Bone Mill Wanted. — Address Oil Company, Columbia, S. C. 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Mllo Peck & Co., New Haven, Ct. 

For the Best Upright Drill in the World, address Wm. M. 
Hawes & Co., Fall River, Mass. 

Wanted — The address of manufacturers of power hub cupping 
machines, and wheel boxing machines. J. Bodley & Sons, wagon mak- 
ers, Wheeling, W. Va. 

Scientific American — Back Nos. and Vols., for sale. Address 
Theo. Tusch, No. 37 Park Row, New York. 

The paper that meets the eye of manufacturers throughout the 
United States— Boston Bulletin, $4'00 a year. Advertisements 17c. a line 

For mining, wrecking, pumping, drainage, and irrigating 
machinery, see advertisement of Andrews' Patents in another column. 

To Rent — East River water front, stores and vacant lots suit- 
able for manufacturing or mercantile purposes, together or separate 
Daniel W. Richards & Co., 92 Mangin st. 

A half interest in the new and very valuable patent, Shackle- 
ton's System of Utilizing Exhaust Steam, for sale on reasonable terms. 
We give a few testimonials where it has been in use for some months. 
Moore & Sealy Brothers ; Yates, Wharton & Co.; P. W. Vail & Co.; M. 
Gould & Son, Newarjc, N. J. Perth Amboy Fibre Co., 40 Broadway, N . Y . 
Tweedy & Co., and Randle & White, Danbury, Conn. Crane.Tubbs & Co.; 
A.T.Lum,and J.Y.Brokaw, Elizabeth, N. J., etc., etc., etc. The above 
save from 35 to 50 per cent. For particulars apply to A. Carr, 45 Cortlandt 
St., N. Y., or address P. O. Box 19, Elizabeth, N. J. 

Portable Pumping or Hoisting Machinery to Hire for Coffer 
Dams, Wells, Sewers, etc. Wm. D. Andrews & Bro., 414 Water St., N. Y. 

Two 60-Horse Locomotive Boilers, used 5 mos., $1,300 each. 
The machinery of two 500-tun iron propellers, in good order, for sale by 
Wm. D. Andrews & Bro., 414 Water St., New York. 

American Boiler Powder — A safe, sure, and cheap remedy for 
scale. Send for circular to Am. B. P. Co., P. O., Box 315, Pittsburgh, Pa. 

For fire brick, fire clay, furnace tile, glass pots, stove linings, 
sewer pipe, drain tile, garden vases, pedestals, hydraulic cement, plaster 
of Paris, etc. Address D. R. Ecker, No. 13Smlthfleld St., Pittsburgh, Pa. 

See advertisement of Thomas' Lathes in another column. 

Cold Rolled — Shafting,piston rods,pump rods,Collins pat.double 
compression couplings,raanuf actured by Jones & Laughlins,Plttsburgh,Pa. 

Keuff el & Esser,71 Nassau st.,N.Y.,the best place to get lst-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves 

For tinmans' tools, presses, etc., apply to Mays * Bliss, Brook- 
lyn, N. Y 

Glynn's Anti-Incrustator for Steam Boiler— The only reliable 
preventative. No foaming,and does not attack metals of boiler. Liberal 
terms to Agents. C. D. Fredrlcks, 587 Broadway, New York. 

Machinists, boiler makers, tinners, and workers of sheet metals 
read advertisement of the Parker Power Presses. 

To ascertain where there will be a demand for new machinery 

or manufacturers' supples read Boston Commercial Bulletin's manufao- 
tnrlog wm Qf the United Statea. Terms *H» a J>e«. 




How to Obtain Letters Patent 

FOR 

NEW INVENTIONS. 



Information about Caveats, Extensions. Interf erences s 
Designs. Trade Marks; also, Foreign Patents. 



Fob a period of nearly twenty-five years, MUNN & CO. have occupied 
the position of leading Solicitors of American and European Patents, and 
during this extended experience of nearly a quarter of a century ,they have 
examined not less than fifty thousand alleged new Inventions, and have 
prosecuted upward of thirty thousand applications for patents, and, In ad. 
dition to this, they have made, at the Patent Office, over twenty thousand 
preliminary examinations into the novelty of inventions, with a careful re" 
port on the same. 

The important advantages of MUNN & CO.'S Agency are,that their prac- 
tice has been ten-fold greater than that of any other Agency in existence, 
with the additional advantage of having the s ssistance of the best profess- 
ional skill in every department, and a Branch Office at "Washington, whioh 
watches and supervises, when necessary, cases as they pass through official 
examination. » 

CONSULTATIONS AND OPINIONS FREE. 

Those who have made inventions and desire a consultation are cordially- 
invited to advise with MUNN & CO.who will be happy to see them in person 
at the office, or to advise them by letter. In all cases, they may expect an 
honest opinion. For such consultations, opinion, and advice, no charge 
Is made. A pen-and-ink sketch and a description of the invention should 
be sent. 

TO APPLY FOR A PATENT, 

A model must be f urniBhcd, not over a foot in any dimension. Send model 
to MUM & CO. .."TParkRow, New York, by express, charges paid, also, a 
description of the improvement, and remit $16 to cover first Government 
fee, and revenue and postage stamps. 

The model should be neatly made, of any suitable materials, strongly fas- 
tened, without glue, and neatly painted. The name of the inventor should 
be engraved or painted upon it. When the invention consists of an improve- 
ment upon some other machine, a full working model of the whole machine 
will not be necessary. But the model must be sufficiently perfect to show 
with clearness the nature and operation of the improvement. 

PRELIMINARY EXAMINATION 

la made into the patentability of an Invention by persona search at tee 
Patent Office, among the models of the patents pertaining to the class to 
which the improvement relates. For this special search, and a report, ic 
writing, a fee o f $5 is charged. This search is made by a corps of examiner 
of long experience. 

Inventors who employ us are not required to incur the cost of a prelimi 
nary examination. But it is advised in doubtfu 1 cases. 

COST OF APPLICATIONS. 

When the model is received, and first Government fee paid, the drawings 
and specification are carefully prepared and forwarded to the applicant for 
his signature and oath, at which time the agency fee is called for. This fee 
is generally not over 525. The cases are exceptionally complex If a higher 
fee than $25 Is called f or,and,upon the return of the papers, they are filed at 
the Patent Office to await Official examination. If the case should be reject- 
ed for any cause,or objections made to a claim,the reasons are inquired into 
and communicated to the applicant, with sketches and explanations of the 
references ; and should it appear that the reasons given are insufficient, the 
claims are prosecuted immediately, and the rejection set aside, and usually 
Without Extra Charge to the Applicant. 

MUNN & CO, are determined to place within the reach of those who con 
fide to them their business, the best facilities and the highest prof essionai 
skill and experience. 

The only cases of this character, in which MUNN & CO. expect an extra 
fee, are those wherein appeals are taken from the decision of the Examiner 
after a second rejection ; and MUNN & CO.wish to state very dlstinctly,that 
they have but few cases which can not be settled without the necessity of 
an appeal ; and before an appeal is taken, in any case, the applicant is fully 
advised of all facts and charges, and no proceedings are had without his 
sanction ; so that all inventors who employ MUNN & CO. know in advance 
what their applications and patents arc to cost. 

MUNN & CO. make no charge for prosecuting the rejected claims of their 
own clients before the Examincrsand when thcirpatents are granted, the 
invention is noticed editorially in the Scientific American. 
REJECTEE) CASES. 

MUNN & CO. give very special attention to the examination and prose- 
cution of rejected cases filed by inventors and other attorneys. In such 
cases a fee of $5 is required for special examination and report, and in case 
ofprobable success lay further prosecution, and the papers are found toler- 
ably well prepared, Mttnn & Co. will take up the case and endeavor to get 
it through for a reasonable fee.to be agreed upon in advance of prosecution 

CAVEATS 
Are desirable if an inventor is not fully prepared to apply for a Patent. 
Caveat affords protection, for one year, against the issue of a patent to an- 
other for the same invention. Caveat papers should be carefully prepared. 
The Government fee on filing a Caveat is $10, and Mtjnn & Co.'s charges, 
for preparing the necessary papers are usually from $10 to $12. 
REISSUES. 

A patent when discovered to be defective, may be reissued by the surren- 
der of the original patent, and the filing of amended papers. This proceed- 
ing should be taken with great care. 

DESIGNS, TRADE MARKS, AND COMPOSITIONS 
Can be patented for a term of years, also, new medicines or medical com- 
pounds, and useful mixtures of all kinds. When the invention consists of a 
medicine or compound, or a new article of manufacture, or a new compo- 
sition, samples of the article must be furnished, neatly put up. Also, send 
a full statement of the ingredients, proportions, mode of preparation, 
uses, and merits. 

PATENTS CAN BE EXTENDED. 

All patents issued prior to 1861, and now in force, may be extended for a 
period of seven years upon the presentation of proper testimony. The ex- 
tended term of a patent is frequently of much greater value than the first 
term ; but an application for an extension, to be successful, must be care- 
fully prepared. Munn&Co. have had a lar;;e experience In obtaining ex- 
tensions, and are prepared to give reliable advice. 

INTERFERENCES 
Between pending applications before the Commissioners are managed and 
testimony taken; also, Assignments, Agreements, and Licenses prepared. 
In fact, there is no branch of the Patent Business which Mumn & Co. arc not 
fully prepared to undertake and manage with fidelity and dispatch. 
FOREIGN PATENTS. 
American inventors should bear in mind that five Patents— Ameri- 
can, English, French, Belgian, and Prussian— will secure an i n ve^ntor exclu- 
sive monopoly to his discovery among one httndred and thirty millions 
of the most intelligent people in the world. The facilities of business and 
steam communication are such, that patents can be obtained abroad by our 
citizens almost as easily as at home. Mttnn & Co. have prepared and taken 
a larger number of European Patents than any other American Agency. 
They have Agents of great experience in London, Paris, Berlin, and other 
Capitals. 
A Pamphlet, containing a synopsis of the Foreign Patent Laws, sent free 
Address MUNN & CO., ST Park Row. slew York- 
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Under this heading w e shall publish weekly notes of some qf the more prom- 
inent home and foreiQn patents. 



Seed Planter and Fertilizer Distributee.— Joseph Arrington, 
Livingston, Ala.— This invention has for Its object to furnish a simple, 
convenient, and effective machine, which shall be so constructed and 
arranged that it maybe easily and conveniently adjusted for planting 
cotton seed or other seed, or for distributing guano, or other fine ferti zer, 
doing its work well and thoroughly In either capacity. 

Cab Coupling.— John "Whiteford, Pond City, Kansas.— This invention 
has for its object to improve the construction of the ordinary car coupling 
so as to make it self -coupling, without diminishing its strength or relia- 
bility. 

~ Clothes Washer.— Benjamin Pine, New York city.— This invention has 
forits object to furnish an improved washing machine, which shall be 
simple in construction, easily operated, and effective in operation ; wash' 
ing the clothes quickly and thoroughly by pressure and without injuring 
the most delicate fabrics. 

Soldering Furnace. —John McPherson, Baltimore, Md.— This invention 
has for its object to economize fuel by locating the draft pipe in the lower 
part of the furnace, and by making use of a reversible grate, placed over 
the inner orifice of the draft pipe, which causes the fire to burn higher or 
lower, according as the draft opening in the grate is placed up or down; 
and to make the furnace self cleaning by providing a chamber beneath the 
draft pipe, into which cinders and ashes may fall. 

Plow.— Mark Rigell, Newton, Ala.— This invention relates to the pivoting 
of the coulter to the beam, in such a manner that the coulter may yield 
readily to obstacles too powerful to be thrust aside; and to the applica- 
tion of a spring to the coulter, .for the purpose of keeping, it up to its 
work whon net yieldingto such obstacles. 

Sheep Shearing Table.— J. R. Marshall, Marion, Pa.— This invention 
consists of a pivoted frame, provided with stocks for confining the sheep's 
legs, and a strap for sustaining its weight, and capable of holding the 
sheep In an upright position on its posterior, or in a recumbent posture on 
its side ; and connected with a folding and cording apparatus for bundling 
the fleece. 

Meat Ctttter.— "Wm. B. Heintzie, Williamsburgh, N. Y.— This invention 
relates to a new machine for cutting meat Into small pieces, and consists 
chiefly in the employment of rotary cutters, hung upon axles that are 
secured in a rotary djsk ; and also in the use of a vertically^adjustable bed 
or support for the meat to be cut. 

Instrument for Drawing Geometrical Lines.— Wm. Ritchie, Wil 
mington, 111.— This invention relates to a new instrument which can be 
used for producing all kinds of curves, as well as straight lines, and which 
can be readily set and adjusted to draw with exactness the requisite curve 
or line. The invention consists chiefly in the arrangement of a frame, 
which carries a pencil or other marking instrument, and which is support- 
ed en a revolving frame or bed, wherein it can also slide. The combined 
sliding and^revolving motion of the instrument produces the volutes, the 
grades of which can be regulated by the angle at|whichthe instrument is 
caused to slide. The invention also consists in the general combination of 
devices used on the instrument with a trammel for producing ovals and 
volutes around the same. 

Combined Hame and Collar.— James H. Ferguson, Greenville, Ind.— 
This invention relates to improvements in hames and collars for horses, 
having for its object to provide a combination of the two devices in one, 
under an arrangement calculated to be cheaper in cost of construction, 
better adapted for service, and less rigorous to the animals. 

Whip Socket Holder.— Z. A. F.*Lefe'bere and J.H. Davis, Plattsburg, 
N. Y.— This invention relates to a new and useful attachment for connect- 
ing whipsockets to the dash-boards, and holding them In a way to be 
readily detached; and consists of a clasp ring, made in two parts jointed 
together at one end, and provided with catches at the other, which spring 
together, one of the said parts being provided with a short outward curve 
to take around the iron bar of the dash-board, or with a hole for screwing 
or riveting to the said bar, when made of wood. 

Thorough Brace.— Jas.E* Requa, Sonora, Cal.— This invention relates 
to improvements in thorough braces for carriages, wagons, and other 
vehicles, and consists in making the same of steel, iron, or other metal 
wire, braided into thin flat strips or belts, and provided with suitable 
swivel or other connections. 

Manufacture of Water-Proof Fabrics from Refuse Rubber.— 
Marcar Wahram Beylikgy, Constantinople, Turkey.— The object of this 
invention is to utilize the shavings and refuse of rubber goods, in the 
production of a new and useful fabric. 

Corn Planter.— George D. Hayworth, Decatur, 111.— This invention re- 
lates to improvements in that class of corn planters wherein the valves 
are worked by a knotted cord stretched across the field, secured at each 
end, and working over the machine as it moves badk and forth to work 
the valves. 

Lock Nut.— Oswalds. Freeland, Newport, R. I.— This invention has for 
its object to furnish a simple, convenient, and effective lock nut for 
bolts upon machinery, and in other places where they will be exposed to 
jarring to prevent the said nuts from from being |worked off or loose by 
said Jarring. 

SteamWagon.— E.P.Talcott, Blair, Neb.— This invention hast'orits ob- 
ject to furnish an improved steam wagon, which shall be so constructed 
and arranged that it may be conveniently used for drawing a gang of 
plows, or for drawing any other desired loads through fields or upon com- 
mon roads. 

Steam Generator.— C J. Stolbrand, Columbia, S. C— The object of this 
invention is to furnish a steam generator, which shall be cheap, safe, eco- 
nomical, and effective, and it consists in a double sphere, or two spherical 
vessels combined, the space between the two spheres being the water 
space, and the Inner sphere being the steam chamber. 

Steam Boiler.— James Jacobs, Maysville, Ky.— This invention relates to 
a new and useful improvement in steam boilers, and consists in arranging 
within the boiler and within a drum or steam chamber connected therewith, 
or in a boiler without the drum, a series of shallow pans for containing 
water and receiving sediment, whereby the steam generating power of the 
boiler Is greatly increased, and whereby all damage or loss occasioned by 
sediment in the boiler is avoided. 

Harvester. -James McCaffery. Waterloo, Iowa.— This Invention relates 
to new and useful Improvements in machines for harvesting grain, where- 
by much time and labor is saved. 

Medical Compound.— J. T. Mulkey,Walton's;Ford, Ga. -This invention 
elates to a new and useful medical compound for the cure of burns, bruis. 
es, and cutaneous diseases. 

Seat Fastener.— Lorenzo Brown, Odessa, N. Y.— This invention relates 
to a new and useful improvement in fastenings for wagon seats, sliding 
doors and gates. 

Warping Machine.— Roscoe C.Reynolds and Cyrus I. Barker ,JLe wis* 
town, Me.— This invention relates to improvements in warping machines, 
and consists in so arranging the driving mechanism of the warping roller 
that it may, by the movement of ahand lever.be started and run slowly, 
and increased to the required motion before the belt is shifted to the fast 
pulley; the object being to flrfct take up the slack of the yarn given off by 
the spools in consequence of being continued in motion at the time of 
stopping, by their momentum,longer than the roller, and to startthespools 
Into motion again without breaking the yarn. 

Ditcher.— C. F. Woodruff, Newbern, Tenn.— This invention consists in 
providing the front cutting bar with splitting bits, extending down from its 
under side, for excavating the bottom of the ditch, and with blades at its 
end's for forming the sides of the ditch. 



Tool Holder for Grindstones.— Philip Leonard, Sharon, Pa.— This in- 
vention relates to improvements in tool holders for holding the tools or 
serapers to grindstones and traversing them along the face of the stones, 
and adjusting taemf or grinding on different bevels. It consists of a slotted 
bed-plate arranged for attachment to the wooden frames of the stone by 
screws or bolts so as to be adjusted toward or from the face of the stone 
and provided with uprights, wherein a vertically oscillating plate is jour- 
naled at the edge next the stone, which plate serves for the -[support 
and laterally traversing bed of a tool or scraper-holder ;which is capable 
of sliding 10 or from the stone, and is provided with a screw for operat- 
ing it. 

Combined Mowing Machine and Hat Spreader.— J.H. Dater, Eagle 
Mills.N.Y.— This invention relates to an improvement in mowing machines, 
whereby they are made to spread and disturb the grass mowed by them. 
The invention consists in the combination of a hay spreader with a mowing 
machine, the spreader being arranged behind the frame of the mower. 

Clock.— Michael Tromly, Cincinnati, Ohio. —This invention consists in a 
new escapement, the same being made up of a single pallet, provided with 
a wire arm, connected at its free end with a cam groove on the hub of the 
balance wheel, in such a manner that, at each vibration of the latter, the 
pallet is thrown out to allow one tooth to pass. 

Organ and Melodeon Action.— John C. Briggs, Ansonia, Conn.— This 
invention has for its object to so arrange the acyon of all reed and pipe in- 
struments, that an extra or sub-base note of the lowest key belonging to a 
chord of music can be played without requiring that extra note, belonging 
to either of the keys of which such chord is composed, to be played; the 
solos, played by the left hand, can thereby be kept free of base notes, with 
the exception of the lowest, all the other notes being treble notes. Any 
independent part of any musical composition can therefore be played upon 
the keyboard of a reed or pipe instrument. Inversely, the same invention 
is applicable to the playing of an extra treble note of the highest key be- 
longing to the chord, without playing anymore treble notes of the same 
chord. 

Plow.— Mark Rigell, Newton, Ala.— This invention consists in the combi- 
nation of a plant protector with a plow. 

Fastening for Rubber Shoes.— Mrs. Helen Ekin Starrett, Lawrence, 
Kansas.— This Invention consists in straps secured at their lower ends to 
the inside of an overshoe, and intended to be fastened over the top of the 
foot, In any suitable manner for the purpose of retaining the shoe there- 
upon. 

Tire Setting and Cooling Apparatus.— C.B.Guy, Postville, Iowa.— 
This invention relates to improvements In apparatus for holding the wheels 
for setting wagon tire, and consists in an arrangement of the holding frame 
for adjusting the holding spindle or bolt toward or from one edge thereof; 
also, in an arrangement for tilting the frame, by means of a foot treadle, to 
bring the rim of the wheel thereon down into water held in a trough at ttie 
side for cooling the tire. 

Plow.— A. C. Judson, Grand Rapids, Ohio.— This invention relates to a 
new manner of providing a cutter on a plow by extending the landslde be- 
yond the front edge of the moldboard, and to a new method of strengthen- 
ing and stiffening the moldboard by extending the standard clear forward 
into the plow to the junction of the landside and moldboard, or of two 
moldboards. 
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Issued by the United States Patent Office. 

TOR THE WEEK ENDING FEB. 22, 1870. 
Reported Q&cially for the Scientific American. 

SCHEDULE OF PATENT OFFICE FEES : 

•On each caveat $10 

On filing each application for a Patent (seventeen years) nn5 

On issuing each original Patent , $20 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On tiling a Disclaimer $10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) S10 

On an application forDeBign (fourteen years) $30 

In addition to which there are some small revenue-stamp taxes. Residents 
of Canada and Nova Scotia pay $500 on application. 

For copy of Claim of any Patent issued within 30 years. $1 

A sketch from the model or drawing, relating to such portlonofa machine 

as the Claim covers, from «j 

upward, but usually at the price above-named. " " 

The full Specification of any patent issued since Nov. 20, 1366, at which time the 

Patent Office commenced printing them $1*25 

Official Copiesof Drawingsof any patent issued since 1836, we cansupplyat 
a reasonable cost, the price depending upon the amount of tabor involved and 
the number of views. 
Fullinformati on, as to price of drawings, in each case, may be had by address- 
ing MUNN <fe CO.. 

PatentSolicitors, No. 31 Park Sow, Hew York 

100,000.— Sunbonnet for Horses. — John Anderson, Brook- 
lyn, N.T. 
100,001. — Seed Planter and Fertilizer Distributer. 

Joseph Arrington. Livingston, Ala. 

100,002.— Printing Press.— Henry Barth, Cincinnati, Ohio. 
100,003. — Process and Apparatus for the Manufacture 

of Ikon and Steel.— Henry Bessemer, London, Great Britain. Patent- 
ad in England Nov. 10, 1868. 

100,004.— Hanging Crank Shafts.— J. M. Beugler, Williams- 
port, Pa. 
100,005. — Manufacture of Water-proof Fabrics from 

Waste RtTBBEK.— M. W. Beylikgy, New York city. 

100,006.— Cellar Hoist or Elevator.— H. L. Bowers, Har- 

risburg, Pa. 

100,007.— Vegetable Cutter.— W. A. Boyden and C. J. Mann, 

Altoona, Pa. 

100,008.— Coal Shovel.— J. F. Brewer (assignor to S. Stow 

Manufacturing Co.) , Plantsville, Conn. 

100,009. — Organ or Melodeon Action. — J. C. Briggs, An- 
sonia, Conn. 
100,010. — Seat Fastener. — Lorenzo Brown, Odessa, N. Y. 
100,011— Reclining Chair.— W. A. Bury, Crosse Isle, Mich 

Antedated Feb. 17, 1870. 

100,012. — Umbrella.— Alonzo B. Caldwell, Syracuse, N. Y. 

100,013.— Water Heater for Green Houses.— S. E. Chub- 
buck (assignor to himself , I. T. Chubbuck, and S. E. Chnbbuck, Jr.). 
Boston, Mass. " 

100,014.— Head Rest.— E. P. Cook, Cartersville, Ga. 
100,015. — Beehive.— H. B. Cooper, Memphis, Tenn. 
100,016.— Grate Bar.— T. S. Davis, Lancaster, Pa. 
100,017. — Steam Heater for Burnishing Irons. J. M. De 

Lacy, Trenton. N. J. 

100,018.— Switch Signal.— H. A. Efner and Chas. Boynton 

Marshall. Mich. J ' 

100,019.— Jib Hank for Vessels.— H. K. Eldridge.Cambridge 

Mass. & 

100,020.— Dining and Ironing Table and Quilting Frame 

—Thomas Elkins, Albany, N. T. 

100,021.— Marine Drag.— John Faunce, Washington, D. C. 
100,022.— Collar and Hame for Harness J H Fereuson 

Greenville, Ind. 6 ' 

100,023.— Nut Lock.— O. S. Freeland, Newport, R. I. 
100,024.— Stove Grate.— Geo. Froh, Philadelphia, Pa. 
100,025.— Churn.— Heman Gardiner, New York city. Ante- 
dated Feb. 5, 1870. ' 

100,026.— Door Knob.— John W. Grogan (assignor to him- 

self and James Duffy), Brooklyn, N. T. Antedated Feb. 12. 1870. 

100,027. — Apparatus for Cooling and Purifying Beer 

Wateb, and other Liquids.— J. P. Gruber, New York city ' 

100,028.— Tire Setting and Cooling Apparatus.— C B. 

Guy, Postville, Iowa. 

100,029.— Cask for Containing Fermentable Beverages 

■. ™ - «.?£ n H a mllton and Robert Paterson, Glasgow, Great Britain. 
lOO.OdO— Railway Rail.— Alonzo Hanmer and David Grim 

Pittsburgh, Pa.; said Alonzo Hanmer assigns his right to P. L. Grim] 



100,031.— Halter.— W. M. Harris, Dixon, 111. 
100,032.— Corn Planter.— G. D. Hayworth, Decatur, 111. 
100,033. — Grain Drill. — Martin Hayden, Dowagiac, Mich. 

Antedated Feb. 12, 1870. 

100,034. — Refrigerator. — Adam Heinz (assignor to himself, 

J. L. Fisher, and G. J. Munschauer). Buffalo, N. Y. 

100,035. — Meat Cutter. — Wm. B. Heintzie, Williamsburgh, 

N.Y. 

100,036. — Registering Punch for Railroad Conductors. 

—Austin D. Hoffman (assignor to himself and Charles H. Morse), Chica- 
go, 111. 

100,037. — Till Alarm. — A. D. Hoffinan (assignor to Chas. H. 

Morse), Chisago, 111. 

100,038. — Electroplating with Antimony. — James Spoon- 

er Howard, Mansfield, assignor to himself, E. Adams, Jr., Attleborough, 
T. E. Grover, Mansfield, and N. Carpenter, Attleborough, Mass. 

100,039. — Compound for Cure of Coughs, Colds, etc.: — 

William H. H. Irwin, Philadelphia, Pa. Antedated Feb. 5, 1870. 

100,040. — Cultivator. — Nathan L. Isgrigg, Moore's Hill, 

Ind. 

100,041. — Steam Generator. — James Jacobs, Maysville, 

Ky. 
100,042. — Plow. — A. C. Judson, Grand Rapids, Ohio, assignor 
to E. O. Judson. 

100,043. — Compound to Remove Grease from Cloth, Silk, 

Papeb.etc — M. B. Kimm (assignor to himself and G.G.Stetcelee),Grand 
Rapids, Mich. 

100,044". — Latch for Gates. — James Kindel, Wilmington, 

Ohio. 

100,045.— Culinary Vessel. — G. Landrine, Jersey City, N. J. 
100,046. — Clasp for Securing Whip Sockets to Dash- 

b oabds.— Zephaniah A.F. Lef^bere and James H.Davis, Plattsburg, 

100,047. — Tool Holder for Grindstones. — Philip Leonard, 

Sharon, Pa. 

100,048. — Tremolo for Organs. — John R. Lomas, New Ha- 
ven, Conn. 
100,049. — Vegetable Cutter. — G. Lutz, J. Schultheis, and 

M. Florentin, Newark, N. J. 

100,050. — Commercial Portfolio. — S. E. Mandlebaum, St. 

Louis, Mo. 

100,051. — Harvester. — Jas. McCaffery, Waterloo, Iowa. 
100,052.— Dumping Wagon. — Edward Miller, Milwaukee, Wis. 

Antedated Feb. 11, 1870. 

100,053. — Series of Dies for Forming the Heads of King- 
bolts.— r. R. Miller, Plantsville, assignor to himself and J. B. Savage, 
Southington, Conn. 

100,054. — Smut Mill and Separator. — John Mills and A. G. 

Waldo, Milwaukee, Wis. 

100,055. — Spike for Railways. — James Montgomery, New 

York city. 

100,056. — Balance Slide Valve. — Geo. R. Moore, Philadel- 
phia. Pa. 
100,057. — Ointment for Bruises, Burns, etc. — J. T. Mul- 

key, Walton's Ford, Ga. 

100,058.— Railway Oil Car.— S. W. Murray and B. P. Lama- 
son, Milton, Pa. 
100,059.— Paper Feeder. — Oliver Norelius, Minneapolis, 

Minn. 

100,060.— Stay for Trunk Lids.— D. C. O'Conner, New York 

city. 

100,061.— Windmill.— Walter Peck, Rockford, HI. 

100,062. — Washing Machine. — Benjamin Pine, New York 

city. 

100,063.— Tank for Rendering Lard.— David Pinger, St. 

Joseph, Mo. 

100,064.— Friction Clutch. — F A. Pratt (assignor to Pratt, 

Whitney & Co.), Hartford, Conn. 

100,065.— Drawbridge.— T.W. Pratt (assignor to himself and 

Boston Machine Co.) , Boston, Mass. 

100,066.— Steelyard.— William B. Preston, North Chelsea, 

Mass. 

100,067.— Picture Envelope. — Robert Price, New York 

city. 

100,068.— Thorough Brace. — James E. Requa, Sonora, Cal. 
100,069.— Bookbinding. — George H. Reynolds, New Ya»it. 

city. 

100,070. — Warping Machine.— R. C. Reynolds and Cyrus' 

I. Barker, Lewiston, Me. 

100,071.— Process of Bleaching and Cleaning Vegeta- 
ble Fibees.-E. T. Rice, New York city, Antedated February 10, 

100,072. — Instrument for Drawing Geometrical Lines. 

— Wm. Ritchie, Wilmington, 111. 

100,073.— Stove Shelf.— John R. Robertson, Syracuse, N. Y. 

100,074.— Weather-Strip.— Horace A. Robison, Cleveland, 
Ohio. 

100,075.— Sash Holder.— Charles W. Rockhold, Peoria, HI. 
100,076. — Churn.— Rice Farrar Ross, Marshall county, Miss. 
100,077.— Trunk Stay.— Edward Semple, Chicago, 111. 
100,078.— Harvester Rake.— D. B. Shirk, Brunersville, Pa. 
100,079.— Faucet Filter.— Montgomery P. Simons, Philadel- 
phia, Pa. J 
100,080. — Portable Gas Generator. — Wm. Snodgrass 

(assignor to himself and J. M.Browne), Macomb, 111. ° 

100,081. — Compound to be Used as an Article of Diet. — 

W. D. St. Clair, Chicago, 111. 

100,082.— Leather-Splitting Machine.— Caleb S. Stearns 

Marlborough, Mass. Antedated Feb. 12, 1870. 

100,083.— Spring Chair for Children.— Mathias Stephan, 

Canton, Ohio. r 

100,084.— Water Ram.— K. W. Stetson, Kingston, Mass 

Antedated Feb. 18,1870. 

100,085.— Steam Generator.— C. J. Stolbrand, Columbia 
s. c. ' 

100,086.— Steam Wagon.— E. P. Talcott, Blair, Nebraska. 
100,087.— Case for Curing and Transporting Tobacco 

— G. E. Tuckett.Hamilton, Canada. 

100,088.— Horse Poke. — Myers J. Van Aken, Sturo-is 

Mich. * " ' 

100,089.— Saw-Grinding Machine.— George Walker Mid- 

dletown, N. Y. 01 

100,090.— Steam and Air Engine.— G. Warsop.Nottingham 

Eng. Patented in England, Sept. 8, 1868. 

100,091.— Malt Kiln.— John G. White, Albany, N. Y. An- 
tedated Feb. 17, 1870. J 
100,092.— Car Coupling. — John Whiteford, Pond City . 

Kansas. ' J ' 

100,093.— Safe.— L. F. Whiting and Franklin Smith, Boston, 

Mass. 

100.094.— Bolt Feeder for^Mills.— B. A. Wing.Galesburg, 
000,095.— Deoxidizing and Carbonizing Iron Ores.— C 

Adams, Philadelphia, Pa. 

100,096.— Vulcanized Rubber Hose.— H. A. Alden,Mattea- 

wan, N. Y., assignor to the New York Rubber Co. 

100,097.— Hand-Motive Carriage.— J .Allgaier,Philadelphia, 

100,098— Wheelbarrow.— Henry Alter, Lakeport, Cal. 
100,099.— Photographic Screen.— J. A. Anderson, Chicago 

100,100.— Broadcast Seeder.— William S. Archer, Dayton 

Ohio. ^ ' 

100,101.— Railroad Switch.— Jno. L. Arms, St. Louis. Mo. 
100,102.— Potato Cultivator and Digger.— W. J Avery 

< n/??JJ- unl8 Labe rteaux, Marshall township, Mich. 

100,103.— Coal Elevator.— A. S. Bailey, Chicago 111 

100,104.— Horse Hay Rake.— A. B. Barnard, Worcester , 
Mass. ' ' 

100^105.— Cotton Press.— Charles J. Beasley, Petersburgh, 

100,106.— Alarm Gun.— C. J. Beasley, Petersburgh Va 
100,107.— Hot-Air Furnace.— Oscar Bellman and John W ■ 

Garver, Hagerstown, Md. 

100A08.— Paint Brush.— C. S. Benjamin and Edward Storv 

Washington, 111. ■" 

100,109.— Manufacture of Paper.— E. B.Bingham.Newark 

N. J. , 

100 110.— Heater and Ventilator.— Geo. W. Blake New 

York city. 

100,111.— Machine for Grooving Sheet Metal— C F . 

BlleBenick, Providence, Pa. " 

100 o' 11 % — Needle for Sewing Machine.— John L. Boone 

Saa Francisco, Gal. ****** r 
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100,113. — Stop Cock. — Joseph Breeden, Birmingham, Eng. 
Patented in England, Feb. 23, 1869. 

100,114. — Clothes Dryer. — Benoni S. Brown, Chicago, 111. 

100,115. — Tube Stopper. — Win, Brown, Hoboken, N. J. 

100,116. — Seat for Cars, etc. — James Casseday (assignor to 
himself and J.D. Holt). Philadelphia, Pa. 

100,177. — Portable Furnace. — Thomas Chadwick (assignor 
for one half his right to F. W. Cozad), Newton, Iowa. 

100,118.— Blind Slat.— M. W. Clark, Worcester, Mass., as- 
signor to R. Ball & Co. 

100,119. — Altitude Instrument. — Hall Colby .NowYork city, 

**•*- assignor to himself and G. Q. Colby, Washington, D. C. 

100,120. — Feather Renovator. — Abel D. Cook and James 

Graves, New Madrid, Mo. 

100,121. — Children's Carriage. — William E.Crandall, New 

York city. 
100,122. — Wagon Spring. — J. N. Crannell, Champaign, 111. 

Antedated Feb. 11, 1870.; 
100,128. — Bag Holder. — Leonard Crofoot, Pavilion, N. Y. 
100,124. — Combined Mowing Machine and Hay Tedder. — 

J. H. Dater, Eagle Mills, N. Y. 

100,125. — Machine for Rolling Car-Coupling Pins — 

AVm. Davis and Joseph While, Cleveland, Ohio. 
100,126.— Faucet.— J. M. A. Dew, Chicago, 111. Antedated 

Feb. 18, 1870. 

100,127. — Mode for Forming Blown Glassware. — Hiram 

Dillaway, Sandwich, Mass. 

100,128.— Combined Cotton Chopper and Cultivator — 

John D. Dunn, Griffln, Ga. 
100,12a.— Gate— Charles H. Eggleston, Marshal, Mich. 
100,130. — Watch Regulator. — D. W. Eldredge, Boston, 

Mass. 

100,131.— Manufacture of Copper and in Separating 

other Metals Theeefeom.— J.B. Elkington, Birmingham, England. 

Patented in England, November 3, 1865. 
100,132. — Construction of Chairs. — H. II. Evarts, Chicago, 

111. 
100,133.— Bedstead.— II. H. Evarts, Chicago, 111. Antedated 

February 14, 1870. 

100,134. — Street Pavement. — E. M. Fowler (assignor to H. 

G. McGonegal) , New York city. 

100,135. — Machine for Cutting Soap into Slabs. — Joseph 

Gallipo Cohoes, N. Y. 
100,136. — Brick Machine. — B. M. Gard, Urbana, Ohio, and 
E. R. Gard, Chicago, 111. 

100.137.— Strainer fob Coffeepot. — C. L. Gilpatric, Hyde 

Park, Mass. 

100,138. — Base Burninw Stove. — J. H. Goodfellow (assignor 
to himself and R. S. Goodfellow), Troy, N. Y. 

100,13J. — Sewing Machine. — Wm. O. Grover, Boston, Mass. 

100,140.— Grip Pullet.— A. S. Hallidie, San Francisco, Cal. 

100,141. — Steam Generator. — Joseph Harrison, Jr., Phila- 
delphia, Pa. 

100,142.— Wine PrtEss.— C. F. Hartmann, Nazareth, Pa. 

100,143. — Skylight. — George Hayes, New York city. 

100,144. — Feed-Water Purifier for Steam Generators. 

— H. K. Hazlett, St. Louis, Mo. 

100,145.— Hedge and Tree Trimmer.— C. E. Healy, New 

London, Ohio. « 

100,146.— Railway Car Coupling.— T. R. Herd, Allegheny 

City, Pa. 
100,147. — Coupling Cars. — Thomas Hess, West Bonn, Pa. 
100.148. — Metallic Roofing. — Thos. N. Hickcox, Brooklyn, 

N. Y. 

100,141). — Rotary Steam' Engine. — J. W. Hill, Jefferson, and 
Thomas Roberts,Panora, Iowa. 

100,150. — Lock for Wagon Seat.— Edgar Hitt, Poundridge, 

N. Y. 

100,151. — Masts of Vessels. — Edgar E. Holley, New York 

city. 
100,152. — Quadrant and Sextant. — Frederick Holzach,New 

Orleans, La. 

100.153. — Signal Apparatus. — A.H. Huntington, Qalesburg, 

assignor to Wm. McKee, Neponset.Ill. 
100,154.— Grain Conveyer.— Olof Johnson and C. 0. Wall, 

Galva.IU. Antedated February 16, 1870. 
100,155. — Egg Beater. — Frank Krandelt, San Francisco, Cal. 
100,156.— Steam Clothes Washer.— M. T. Lamb, Daven- 

P'»it. Iowa. 

100,157.— Pitman Connection.— S. T. Lamb, Now Albany, 

lnd. 

100,158. — Pitman Joint for Harvesters.— S. T. Lamb, New 

Albany, lnd. 

100,159.— Pitman Joint for Harvesters.— S. T. Lamb, ISew 

Alhany, lnd. 

100,160. — Soldering Machine. — Jos. Le Comte, Brooklyn, 

N. Y. 

100,161. — Ruffling Attachment for Sewing Machine. — 

A.M.Leslie, Chicago, 111., assignor to himself and Cornell, Ward, and 

Comings. 
100,162.— Pump.— G. W. Low, Ravenna, Ohio. 
100,163. — Manufacture of Fertilizers from Animal 

Substances.— Orazio Lugo, Baltimore, Md. 

100,164.— Clamp for Stay-Log.— J. N. Lyman, New York 
city. 

100,165. — Stone and Stump Extractor. — J. B. Lyons, Mil- 
ton, Conn. 

100,166.— Punch and Press.— W. Stinson Lord, Crawford, 

Miss. 

100,167.— Roofing and Flooring.— P. N. Mackay, Virginia 

City, Nevada. 
100,168. — Potato Digger. — O. E. Mallory (assignor for one 

half Ilis right to S. B. Lusk) , Batavia, N. Y. 

100,169. — Fence. — Harris H. Margeson, San Francisco, Cal. 
100,170. — Sheep Shearing Table. — J. R. Marshall, Marion, 
Pa. 

100,171.— Extensible Gas Tube for Chandeliers.— H. L. 

McAvoy (assignor to himself and Samuel Ault, Jr.), Baltimore, Md. An- 
tedated February 10, 1870. 

100,172.— Implement for Under-Cutting Sand Cores in 

Flasks.— Wm.L. McDowell, Philadelphia. Pa. 
100,173.— Car Coupling.— E. T. McKean, Hammonton, N. J. 
100,174. — Soldering Furnace.— John McPherson,Baltimore, 

Md. 



100.175. — Grinder for Rattler for Cleaning Castings. 

—George Miller, Johnston, li. I. 

100,176.— Jack fok Carriage Springs.— R. R. Miller,Plants- 

ville. Conn., assignor of half Interest to J. B. Savage. 

160,177. — Fifth Wheel Head for Carriages. — R. R. Mil- 
ler. Plantsville, Conn., assignor of half interest to J. B. Savage. 

100,178. — Die for Forming Heads of King-Bolts.— F. B. 

Morse, Plantsville, Conn. 
100,179.— Drive Well Tube.— J. M. Mott, Chicago, 111. 
10t,180. — Horseshoe. — A.L. Murphy, Philadelphia, Pa. 
100,181. — Harvester Dropper. — Ephraim Myers, Creagers- 

town,Md. 

100,182. — Water Filter, Liquor Cooler, and Refriger- 
ator.— w. F. Nickels, Philadelphia, Ph. 

100,183. — Cultivator. — A. B. C. Nusbaum, Sacramento, Cal. 

100,184.— Safe.— D. 0. Paige, Detroit, Mich. 

100,185. — Bridge. — C. H. Parker, Boston, Mass. 

100,186.— Cap for Metallic Cans. — G. H. Perkins, Brook- 
lyn, N. Y. 

100,187.— Wagon.— Eli Petteys, Chestertown, N. Y. 

100,188. — Subsoil Plow and Scraper Combined. — J. Rey- 
nolds, Crystal Springs, Miss. 

100,189.— Eraser Attachment for Pencils, etc. — Geo. H. 

Richards, New Y r ork eitv. 
100,190.— Wagon Seat.— D. H. Richardson, Henrietta, N. Y. 
100,191.— Life Raft. — John Rider, New York city. 
100,193.— Car Coupling.— H. S. Root, Muncy, Pa. 
110,193. — Boat-Detaching Apparatus. — John Ross, San 

Francisco, Cal. 
100,194. — Wardrobe Hook. — J. B. Sargent. New Haven, 

Conn. 
100,195.— Lock. — Zebadiah Sargent, Rochester, N. H 
100,196. — Separator to be Used in Distilling Liquors. 

—George W.Shaw, Buffalo, K. Y". 

100,197. — Apparatus for Towing Rafts, etc. — E. O. Shep- 

ardson, St. Louis, Mo. 
100,198. — Paper-Box Machine. — Daniel Simmons, Jun., New 

Yofkcitv. 
100,199. — DiTcnER and Grader. — J. G. Sisson and Lark De- 

lana, Areola, 111. ~ 

100,200.— Harvester Rake. — E. W. Skinner, Madison, Wis. 

100,201. — Brake and Ratchet for Elevating and Low- 
ering Buckets.— Isaac T.Smith, Richmond, Va. 

100.202. — Negative Plate for a " Smee" Battery. — Lu- 
ther L. Smith, Brooklyn, N. Y. 

100,203. — Stsam Engine Governor. — William Smith, 

Philadelphia, Pa. 

100,204. — Railway Car Coupling. — Elias F. Sneider, West 

Penn, Pa. Antedated February 16, 1870. 
100,205. — Furnace. — Thomas Speakman, Camden, N. J. 
100,206. — Shifting Bah for Sleighs. — A. J. Spencer, Mid- 

dletown, Conn. 

100,207. — Fastening foe Overshoes. — Helen Ekin Starrett, 

Lawrence, Kansas. 

100,208. — Manufacture of Gas from Petroleum. — Levi 

Stevens, Washington city, D. C. . 

100,209. — Folding Chair. — Alexander W.Stewart, Glasgow, 

Scotland. Antedated August 2a, 13G9. 

100,210. — Mechanical Leech. — Frederick A. Stohlmann, 

Brooklyn, N. Y.. and Andrew H. Smith, New York city, assignors to 
Frederick A. stohl'uann. 

100,211.— Heating and Ventilating Apparatus.— B. F. 

Sturtevant, Jamaica Plain, Mass. 
100,212. — Grain Drier. — 3. F. Sturtevant, Jamaica Plain, 
Mass. 

100,213. — Packing for Piston Rods. — Charles Thayer and 

David McPherson, Rome, N. Y. 
100,214. — Washer for Screw Bolts. — Nathan Thompson, 
Brooklyn, N. Y. 

100,215. — Corn Planter. — E. A. Thrush, New Kingston, 

N. Y. 

100,216. — Screw Propeller. — Charles G. Toense, Jersey 

City, N.J. 

100,217. — Escapement for Time Pieces. — Michael Tromly 
(assignor to himself and W. L. Hasbrouek), Cincinnati, Ohio. 

100,218.— Sheahs.— Fried rich Ulrich, Brooklyn, E. D., N. Y. 

100,219. — Fruit Ladder. — James H. Verity, Lansing, Mich. 

100,220. — Automatic Latches. — Edward Voigt, Philadel- 
phia, Pa. 

100,221. — Gearing for Harvesters. — A. H. Wagner, 

Chicago, 111. 

100,222. — Machine for Making Horseshoes. — James T. 

Walker, Albany, N. Y. 

100,223. — Shingle Machine. — Gustavus Walton, Minneapo- 
lis, Minn. 
100,224. — Apparatus for Producing Butter from Cream. 

-Stanton D. Warner, and Owen W. Thomas. Richmond, III. 
100,225.— Cancelling Stamp. — Wm. A. Wheeler, New York 

city. 

100,226.— Hook for Harness.— Abner White, Macon, Ga. 
100,227.— Revolver.— Rollin White, Lowell, Mass. 
100,228.— Broom Brace.— Freeman O. Willey, Wilmette, 111. 
100,229. — Sand Paper Holder for Finishing the Soles 

of Boots and Shoes.— Herbert L. Willis, South Easton, Mass. 

100,230. — Machine for Making Mails and Spikes. — 

Thomas Wood, Matteawan. N. Y. 
100,231.— Ditcher.— C F. Woodruff, Newborn, Tenn. 
100,232. — Revrrsible Percolator. — Samuel Woolston, 

Vincentown, N. J., and Wm. Corn eld, Philadelphia, Pa. 
100,2;i3. — Hook fob Harness. — Gustav Bernd and Adolph 

Ilernd, Macon, Ga. 

100,234. — Cap for Powder Boxes Used for Domestic 

Purposes.— Henry A. Bartlett, Philadelphia. Pa. 
100,235. — Grain Dryer. — B. F. Sturtevant, Jamaica Plain, 

Mass. 

100,236.— Pressure Blower Wheel.— B. F. Sturtevant, Ja- 
maica Plain, Mass. 

100,237. — Pressure Blower Wheel. — B. F. Sturtevant, Ja- 
maica Plain. Mass. 

100,238. — Hot-air Blower. — B. F. Sturtevant, Jamaica 
Plain. Mass. 

100,239. — Pressure Blower. — B. F. Sturtevant, Jamaica 
Plain. Mass. 



100,240. — Compound Air-heater and Steam Condenser. 

— B. F. Sturtevant, JamaicaPlaitl, Mass. 

100,241. — Compound Air-heater and Steam Condenber. 

— B. F. Sturtevant, Jamaica Plain, Mass. 

100,242. — Compound Air-heater and Steam Condenser. 

— B. F. Sturtevant, Jamaica Plain, Mass, 

100,243.— Uniting Tubes to Tube Sheets.— B. F. Sturte- 
vant, Jamaica Plain, Mass. 



REISSUES. 



3,847.— Insulator.— Louis A. Cauvet, New York city.— Pat- 
ent No, 48,908, dated July 25, 1865. 

3,848.— Weather Strip.— F. C. Gridley, Hudson, Wis.— Pat- 
ent No. 50,209, dated July 10, 1866. 

3,849.— Machine for Engraving Calico Printer's Roll- 
ers— John Hope, Thomas Hope, and Heber Le Favour, Providence 
county. R. I., assignees, bv mesne assignments of John Hope and 
Thomas Hope— Patent No. lil,462, dated August 21, 1855. 

3,850. — Machine for Bending Wood. — Wm. P. Letchworth, 

Buffalo, N. Y. Patent No. 81,095. dated August 18. 1868. 
3,851. — Tile Machine.— F. M. Mattice, Detroit, Mich. — Pat- 
ent No . 20,280, dated May 18. 1858. 

3,852.— Wrench. — The Collins Company, Collinsville, Conn., 

assignee of Lucius Jordan and Leander E. Smith.— Patent No. 50,364, 
dated October 10, 1865. 

DESIGJSS, 
3,854.— Ornamenting Glassware.— Thomas B. Atterbury, 

Pittsburgh, Pa., assignor to Wm. Doyle, Birmingham, Pa. 

3,855.— Ornamenting Glassware.— John Bryce, Pittsburgh, 

3,856. — Piano Case. — George H. Davis, Boston, Mass. 
3,857. — Lamp Chimney. — Edward Foster, Boston, Mass. 
3,858.— Caster.— George B. Garrett. Philadelphia, Pa. 
3,859 to 3,861.— Stove Plate.— Nicholas S. Vedder. Troy, 

N. Y. Three patents. 

3,8B2 to 3,866.— Stove Plate.— Nicholas S. Vedder, Troy, 

N.Y., and robins S. Heister, Lansingburg, N. Y., assignors to Nicholas 
S. Vedder. Five Patents. 
3.867.— Stove Plate. — Nicholas S. Vedder and Francis 
Ritchie, Troy, N. Y„ assignors to Nicholas S. Vedder. 

3,868.— Pressure Gage Case. — Edwin A. Wood, Utica, 

N. Y. 



Inventions Patented In England by Americans. 

[Compiled from the " Journal of the Commissioners ot Patents."] 

PROVISIONAL PROTECTION FOR SIX MONl'HS. 

130.— Wooden Pavements and Cutting the Blocks therefor.— W. 
W. Ballard, Elmira, N. Y. January 15, 1870. 

143.— Gas Burner.— Augustus Hubbell, Washington, D. C. January 
IS, 1870. 

190.— Journal Bearings, etc.— Stuart Gwynn, New York city. January 
21, 1870. ' 

213.— Mowing and Reaping Machine.— W.N. Yost, F. W. Andrews, L. 
Stewart, and H. A. Hutson, Pennsylvania, U. S. January 22, 1870. 

220.— Knitting Machine — G. H. Harding, NewYork city, and P. Wright, 
Glasgow, Scotland. J anuary 25, 1870. 

231.— Anti-Friction Rollers.- W. B. Scott, New York city. January 25, 
1S70. 

235.— Furnace Grates and Water Heaters.— C.E.Hutgon, Commerce, 
Mo. January 26, 1870. 

236,-Prei'aring Surfaces for Skating in all Seasons.- M. J. Bujac, 
New York city. January 26,1870. 

261.— Mechanisjt for Spinning Wool— D. Goff and D.L. Goff, Pawtuck- 
et, It. I. January 28, 1870. 

279.— Apparatus for Producing Rotary Motion.— A. G. Watorhouse 
San Francisco, Cal. January Si, 1870. 

294.— Sewing Machine Needles and Needle Arms.— G. A.Lloyd, Sau 
Francisco, Cal. February 1,1870. 

297— Wrench.— A. G. Coes, Worcester, Mass. Februaryl,1870. 



APPLICATIONS FOR EXTENSION OF PATENTS, 



Look.— William Henry Akins, Ithaca, N. Y., has applied for an extension 
of the above patent. Day of hearing April 27, 1870. 

Continuous Sheet Metal Lathing Surface.— John B. Cornell, New 
York city, has petitioned for an extension of the above patent. Day of 
hearing April 27,1870. 

Ventilating Damper for Stoves.— John Magee, Chelsea, Mass., has 
petitioned for the extension of the above patent. Day of hearing May 
4, 1870. 

Grinding Circular Saws.— William Clemsen, Middlctown.N. Y., ha» 
applied for an extension of the above patent. Day of hearing May 11, 1670. 

Coupling for Vehicles.— Harvey Miner and Henry M. Stevens, New 
York city, and Mary Saunders, Hastings, N. Y., executrix of William H. 
Saunders, deceased, have petitioned for an extension of the above patent. 
Day of hearing May 11, 1870. 

Elastic Bottoms for Chairs and other Articles— LyBander Spoone r 
Boston, Mass., has applied for an extension of the above patent. Day of 
hearing May 18, 1870. 

NEW BOOKS AND PUBLICATIONS^ " 

Metal Trades' Directory. 

Symonds.Weutworth & Co., No. 19 Central street, Boston, MasB., will 
publish, early the ensuing spring, a directory of the iron, steel, and hard- 
ware and metal trades, and their collateral branches of business ; It will 
embrace a complete list of the manufacturers importers, wholesale and 
retail dealers, jobbers, commission merchants, and brokers of iron, steel 
shelf, and builder's hardware, tools, agricultural implements, machinery, 
stoves, castings, wire, tinman's supplies and tools, railway, steamboat, 
machine and carriage maker's supplies, saddlery, hardware, safes, locks, 
steam and gas fixtures, cabinetmaker's and undertaker's trimmings, fire- 
arras, cutlery, plumber's materials, and all goods manufactured in whole 
or in part from the baser metals. The publishers desire the address of the 
machinists, iron founders, and metal workerB and dealers throughout the 
country. 
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Ihevalueof the Scientific American as an advertising 
medium cannot be over estimated. Its circulation f.s ten 
times greater than that of any similar journal now vub- 
Ushed. Itgoesinto all the States and Territories, and is 
read in all the principal libraries and reading-rooms oj 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his advertise- 
ment in a printed newspaper. He wants circulation. Jf 
it is worth 25 cents per line to advertise in a paper of three 
thousand circulation, it is worth $2*50 per line to advertise 
in one of thirty thousand. 

RATES OF ADVERTISING. 
BackPage - - - - $1'00 a line. 
In&idePas:e- .... 75 cents aline. 

Engravings may head advertisements atthesame rate per 
line, by measurement, as the Utter-press. 



1832. 



1870. 



SCHENCK'S PATENT 

WOODWORTH PLANERS 

And tie-sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK & 
SON, Matteawan, N.Y., and 118 Liberty st , New York. 



To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield st., Boston, Mass. Illus- 
trated catalogue sent free on application. 



A MANUAL OF 

Electro-Metallurgy: 

INCLUDING the Application of the Art to 
Manufacturing Processes. By James Napier. Fourth 
Amerie n, from the Fourth London edition, revised and 
enlarged. Illustrated by engravings. In 1 vol. Svo §2. 

gW By mail, free of postage. 

CONTENTS:— History of the Art, description of gal- 
vanic batteries and their respective peculiarities. Elec- 
trotype processes; Miscellaneous applications of the 
process ot coating with copper ; Bronzing ; Deposition 
ot metals upon one another; Electroplating; Electro- 
gilding; Results of experiments on the deposition on 
other metals as coatings ; Theoretical observations. 




j3?~.The above or any of my Books sent by mail, free of 
postage, atthe publication prices. My new revised and 
enlarged Catalogue of Practical and Scientific 
Books. 81 pp.8vo, now ready, complete to Feb. 15, 1S70, 
will be sent, free of postage, to any one who will favor 
me with his address. 

HENRY CAKEY BAIRD, 

Industrial Publisher, 
40fi Walnut St., Philadelohla. Pa. 



LATHES AND TOOLS for sale, Suitable 
for Brass Finishers— second-hand. Apply at 84 
' ' ' " -EKE, 



Beekman st. 



HA i DEN, GER] 



CO. 



Every Man his Own 

PRINTER. — With one of our presses,and the 
material accompanving it,every man can do his own 
printing, thus saving much time and expense. Circulars 
containing full information ab n ut these Presses, prices, 
recommendations, etc., 'nailed free on application. Speci- 
men books of types, cuts, borders, ei c, etc.. to cents. 
ADAMS PRESS CO.. 53 Murray st., New York. 



EVERY 
Merchant and Manufacturer 

CAN BE HIS OWN 

Stencil Cutter, 

And save 75 per cent 

Of the present, Cost of his Stencils by 
the use of 



* Metcalf s Stencil Dies. 



The Dies can be operated without any difficulty by a"y 
person of the least mechanical skill; they cut equally 
well brass, copper, and paper, and they are the only 
durable dies, ot low cost, ever made. Used by the Sten- 
cil trade. L. S. METCALF, 
Stencil Cutter and Manufacturer of Stencil Goods, 

101 Union st., Boston, Mass. 



TSTROUGHT-Iron Pipe for Steam, Gras, and 
V y Water; Brass Globe Valves and Stop Cocks, Iron 
Fitt&igs.etc. JOHN ASHCKOET.50 JofcM St.,N. Y. 



Office of the Buffalo City Water Works, > 
Buffalo, Feb. 21, 1870. S 

Sealed Proposals 

WILL BE RECEIVED at this Office until 
Tuesdav,March 15th, 1870. at 10 o'clock, A. M.. 
for construetink;- tunnel from ilic Pumping House of 
these works, under the Erie Canal, Black Rock Harbor, 
and the Niagara River, for a distance of seven hundred 
(700) feet from said Pumping House, with an inlet pier at 
the termination of said tunnel in the Niagara River, op- 
posite said Pumping House. 

Plans and Specifications may be examined at this of- 
fice, or specifications will be sent by mail upon applica- 
tion to A. K. KETCHAM, Sup't. 
ALEXANDER BRUSH, ) 
CHANDLER J, WELLS, [ 
JAMES RYAN. -i 



Iron & Woodworking 

Machinery Depot, New and Second-hand. 
GEORGE L. CfTMMTNGS, 140 Center St., New York. 
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THE AMERICAN FAMILY 





JT. PHILLIPS, Practical Millwright and 
• Engineer, No. 13 Adams st., Brooklyn, N. Y. Best 
of References Given, 



Is presented to the public as the it-ost Simple, Durable, 
Compact, and Cheap Knitting Machine ever Invented. 
PRICE, ONLY §25. 

This machine will run either backward or forward 
with equal facility; makes the same stttch as by hand, 
but far superior "in every respect. Will Knit 20,000 
Stttches in One Minute, and do perfect work. It will 
knit a pair of stockings (anv size) in less than half an 
hour. It will knit Close or Open, Plain or Ribbed Work, 
with any kind of coarse or fine woolen yarn, or cotton, 
silk or linen. It will knit stockings with double heel 
and toe, drawers, boods, Backs, smoking caps, comforts* 
purses, mufl's, fringe, afghans, nubias, undersleeves, mit- 
tens, skating caps, lamp wicks, mats, cord, undershirts,. 
shawls, jackets, cradle blankets, leggins, suspenders,. 
wristers, tidies, tippets, tufted work, and, in fact.an end- 
less variety of articles in every-day use, as well as for- 
ornament. 
FROM $5 T" O $10 PER DAY can be made by any one 

I with the American Knitting Machine.knitting stoctinga'. 

| etc., while expert operators can even make more, knit* 

j ting fancv work, which always commands a ready sale.. 
FARMERS can sell their wool at only forty to fifty 

| cents per lb., but by getting the wool made Info yarn afe 
a small expense, and knitting it into socks, two or three 
dollars per pound can be realized. On receipt of $25 we 

! will forward a machineas ordered. 

i We wish to procure active AGENTS EVERYWHERE, 

| to whom the most liberal inducements will be oflfered. 
Address 

American Knitting Machine Company, 



Boston, Mass., or St, Louts, Mo. 



© 1 870 SCIENTIFIC AMERICAN, INC. 



March 5, 1870.] 
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Anti Friction 
ilor^e Power: 



WE Have two styles of this power : — the 
UPPER GEARED and the LOWEB GEARED, 
for driving every variety of machinery, whether tor 
Farming or. Manufacturing purposes. We believe 
this to be the lightest running and best horse-power in 
use. Full descriptive and illustrated circular trom our 
large catalogue sent on receipt of stamp, by 



RAIXEN&CO 

•.0.]W.576.NEWl<JKK 



Proprietors of the oldest and much the largest Agricul- 
tural Warehouse in New York city. 



BICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Borins, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Pip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds ot Wood-working Machinery. Catalogues 
and price lists sent o-n application. Manufactory, Wor- 
cester. Mats. Warehouse, i07 Liberty st.,New York. 17 I 



BAIRB'S 




LIST NO. 1. 

Armengaud and Amouroux. — The Practical 

Draftsman's Book of Industrial Design, and Machin- 
ist's and Enzineei's Drawing Companion: Forming 
a Complete Course of Mechanical Engineering and 
Architectural Drawing. From the French of M.Ar- 
mengaudandAmouroux.CE. Rewritten and arrang- 
ed with additional matter and plates, selections from 
and examples of the most useful and generally em- 
ployed mechanism of tneday. By Wm. Johnson, As- 
soc', [nst. C.E. Illustrated by 50 folio steel plates, and 
50 wood cuts. A new edition. 4to $10 

Arrowsmith. — Paper-hanger's Companion : — 
A Treatise in which the Practical Operations of the 
Trane are Systematically laid down; with Copious 
Directions Preparatory to Papering; Preventives 
against the Effect of Damp on Walls; the Various 
Cements and Pastes adapted to the Several Purposes 
of the Trade; Observations and Directions forthe 
Paneling an* Ornamenting of Rooms, etc. By Jas. 
Arrowsmith. 12mo, cloth $1 23 

Baird. — The American Cotton Spinner, and 
Manager's and Carder's Guide :— A Practical Treatise 
on Cotton Spinning; giving the Dimensions and 
Speed of Machinery, Draft and Twist Calculations, 
etc- with notices of lecent Improvements: together 
witii Rules and Examples for making changes in the 
sizes and numoers of Roving and Yarn. Compiled 
from the papers of the late Robert H. Bair*. 
12mo * 150 

Baker.— Long-Span Railway Bridges :— Com- 
prising Investigations of the Comparative Theoreti- 
cal and Practical Advantages of the various Adopted 
or proposed Type Systems of Constructions with 
numerous Formulas and Tables. By B. Baker. 
12mo 5" 

Bakewell.— A Manual of Electricity, Practical 
and Theoretical :— By F. C. Bakewell.Inventor of the 
Copying Telegraph. Second Edition. Revised and 
enlarged. Illustrated by numerous engravings. 
12mo. Cloth H 

J3S" The above, or any of my Books, sent by mail, free 
of postage, at the publication price. My new and enlarged 
Catalogue of Practical & scientific Books, 81 pages, 
8vo now ready, complete to Feb. 15,1870, will be sent, 
free' of postage, to anyone who will favor me with his 

a<Wr0SS - HENRY CARET BAIRD. 

Industrial Publisher, 406 Walnut St. 
Philadelphia. 

^ RD & STANTON, 52 John st., N. Y., 
manufacturers of an improved Cut-off Steam En- 
gine variable by the governor, simple and durable. 
Consumption of Fuel guaranteed. Also, Direct-acting 
Steam Pumps, of all sizes.and warranted perfect in their 
action. Send for circular. 

P"ORTABLE ""STEAM ENGINES AND 
Boilers, Complete. 

8-Horse Power $ 100 

Vi " " 900 

16 " " 1200 

20 " " 1500 

M •> •• . W50 

For Sale by H. B. BIGELOW & CO., 

New Haven, Conn. 

^LICATE^OF^SODA, IN ITS VARIOUS 
O forms, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d St., Philadelphia, Pa. 

nPHENOVELTY IRON WORKS 

Have For Sale at their Shop.foot of East 12th st ..Lathes 
Planers, and all kinds of Machines for manufacturing 
Engines, 'Cools, etc. 

PATENTEES 

Who have failed in their efforts to dispose 
of their rights will do well to consult us, either 
personally or by mail.free of charge. Many valuable in- 
ventions are lying dormant for want ol proper manage- 
ment that might realize a fortune for their owners l! 
Dlaced in our hands and brought to the attention of cap- 
italists Only those will be accepted which we feel sat- 
isfied can be sold, as our object is solely the realization 
of a commission. A candid opinion can therefore be re- 
lied upon. No charge for services unless suecesstul. 
References on application. 

E. E. ROBERTS & CO., Consulting Engineers, 

15 Wall st,, New York. 

*\mTO!> SAFETY HOISTING 

■ IB J.& Machinery. 

OTIS BROTHERS & CO. 

SO. 809 BROADWAY. NEW YORK. 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



No. 9 Adams St., Brooklyn N.Y 



SHINGLE AND HEADING MACHINE— 
Law's Patent with Trevor & Co.'s Improvements. 
.Simplest and Bcsl in use. Also, Shingle, Heading, 
and Stave Jointers, Equalizers.Headiug Turners, Planers 
etc Address TREVOR & CO., Lockport, N. Y. 



&nyfear&er*s 



pit praei 



Industria I Literature. 



BAIRD'S CATALOGUE, FEB. 15, 1870. 

81 PAGES, 8vo. 

This New and Enlarged Catalogue of the magnificent 



T>LATTNEB'S BLOWPIPE ANALYSIS.— 

IT A Complete (Guide to Quaiitnlive and Quantilive 
Examinations with the Blowpipe. Revised and enlarged 
fty Prof. Richter, Freiberg Translated from the latest 
German edition. By Henry B, Cornwall, A. M. l\. M. In 
press and soon to be ready. 

D. VAX XOSTHANT). Publisher, 

28 Murray ax.., N"c? York. 



nTODD & RAFFERTY, Manufacturers and 

& DEALERS IN MACHINERY. 

Works, Paterson, N. J.; Warerooms, Id Barclay st., N. Y 
Boilers, Steam Pumps, Machinists" Tools. Also, Flax, 
Hcum Rope, and Oakum Machinery, Snow's and Judson'a 
Covernora, Wright's pat. Variable Cut-off & other engines. 



collection of PRACTICAL AND SCIENTIFIC BOOKS, 



in all departments, now published by me, will be sent 
free of postage, to any one who will favor me with 



his address. No such list of Industrial Books, of his 

"-™~ • — i—-— nmrn'rwrni |— ■ mim| Ill Mil IBM II m I I II I I llll ■ !■ 



own publication, is issued by any other publisher in the 



United Bto.tes or Great Britain. 



HENRY CAREY BAIRD, 

Industrial Publisher, 

408 Walnut st., Philadelphia, Pa 



T?OR SALE.— A MANUFACTURING BUS- 

1 iness, t\ ith 20-horse power engine, and boiler,shaft- 
ing, pulleys, belting, drop and tilt hammers, lathes, 
edgina: machines, mlils and drilling machines, etc., etc., 
and all the small tools suitable for manufacturing Guns, 
Pistols, eto. Machinery adaptable for manufacturing 
any kind of hardware goods ; also, 

Five Years' Lease of a Large. New 5-Story Fac- 
tory, witii every convenience, at a very cheap rent. 
The above will be sold veryHw, and sroods manufac- 
turedby the purchaser t*ken in part pavment. 

EDWARD K. TRYON, Jr., & CO. 

No. 19 North 6th street, Philadelphia, Pa. 



GREGORY'S SEED CATALOGUE 

MY ANNUAL CATALOGUE, containing a 
list of many novelties, besides all the standard 
vegetables of the garden (over 100 of which are of my 
ows bgrowing). with a choice list of Flower seed 
will oetorwarded gratis to all. I warrant my seed, 
shall prove as represented. I warrant it shall reach 
each purchaser. 1 warrant all money forwarded shall 
reach me. Send for a cataloeue. 

JAME3 J. H. GREGORY, Marblhhead, Mass. 



KOBERT McCALVEY, Manufacturer of 
i HOISTING MACHINES AND DUMB WAITERS, 
002 Cherry st., Philadelphia. Pa. 



PBLAISDELL, Manufacturer of 
• MACHINISTS' TOOLS, 

Engine Lathes, Planers, Upright Drills, Traverse Drills, 
Boring Mills, Gear CutterB, and Hand Lathes. 

Worcester, Mass. 



Agents ! Read This ! 

WE WILL PAY AGENTS A SALARY 
of $30 per week and expenses, or allow a large 
commissi-, to sell our new and wonderful inventions. 



Audr«ss 



M. WAGNER & CO.. Marshall, Mich. 



THE INVENTOR'S AND MECHANIC'S 
GUIDE.— A valuable book upon Mechanics, Patents, 
ind New Inventions. Containing the U.S. Patent Laws, 
Rules and Directions for doing business at the Patent 
Oflice ; 112 diagrams of the best mechanical movements, 
with descriptions ; the Condensing Steam Engine, with 
engraving and description: Ho w to Invent ; How to Ob- 
tain Patents; Hints upon the Value of Patents ; How to 
sell Patents; Forms for Assignments; Information upon 
the Rights of Inventors, Assignees and Joint Owners; 
Instructions as to Interferences, Reissues, Extensions 
Caveats, together with a great variety of useful informa- 
'■ ion in regard to patents, new inventions, and scientific 
subjects, with scientific tables, and many illustrations 
108 pages. This is a most valuable work. Price only 2P 
canfa. Mdnwi mttwn * fio.j7 T*r\c How N. v. 



WOODWORTH PLANERS— $125 & $150, 
and Planers and Matchers $S50. Send for circu- 
lar to S. C. HILLS. 12 Piatt st.. New York. 2 tf b 



GALVANO PLASTIC IRON— 
For Bank Note Printing, Books, Engravings, etc 
Patent Rights for sale by 

C. M.CLAY & CO., 
No. 45 Liberty st. Box 4950. 



MERRICK & SONS, 

PATENT 

Safety Hoist 

ACCIDENTS 

Caused by Breaking ol 

Hoisting Ropes, 

Absolutely Prevented. 

Address 

MERRICK & SONS, 

430 Washington avenue, 
Philadelphia, Pa. 




WANTED.— A MACHINE TO WORK 
either by hand orpower, to cut wire from (1-16') 
one sixteenth to (%) Ave eighths inch in diameter.in 
pieces ol" from {%) three quarters to (4) four inches (by 
gage) in length. Making a clean, smooth cut. and not 
bruising or jamming the wire. Address A. B: C, 480 
Broad st., Providence, E. I. 



Founder y Materials, 

Facings, Sand. Clay, Bricks, Crucibles, TooIs.Vitriol.etc. 
Babbit Metal Belting. Vantuyl & Co. ,273 Cherry st.,N. 

ENGINE LATHES.— Twenty 17, 20, and 
22-in. swing Thomas' Patent Lathes, nearly ready 
forshlpment. Best Lathes in the world. Send"forcir- 
cular to THOMAS IKON WORKS, No. 5, Cypress st 
Merrifteld's Buildings, Worcester, Mass. 



Andretvs' Patents. 

Noiseless!, Friction Grooved, Portable, anil 

Warehouse Hotstera. 
Friction or Geared Mining «fc Qnarry Holsters. 
Ktnoke-IIimiinK Safety Boilers. 
Oscillating Engines, l>ouble and Single, half to 

.1 OO-Horse nower. 
C'cntrifnanl Pumps, 100 to 100,000 Gallons 

per Minute, Best Pumps in the World, pass 

Mud, hand, Gravel, Coal, Grain, etc., with- 

conomical. 



out injury. 
AH Lighr; Simple, Durable, and Ei 

r?end for Oircsslars. 



WM. 1). ANDREW?, ANDREWS & BBO., 

ill Water street, New "York. 

XMERl'CAN ""PAVEMENT. — Rights^for 
.t\ sale. (.'. W. BAILT, 548 N. 3d St., Philadelphia, Pa. 



I70H Family Use— simple, cheap, reliable. 
Knits everything. AGEKTS WANTED. Circular 
and sample stocking FREE. Address HINKLEY KNIT- 
TING MACHINE CO.,Bath,Me.,orTOBroadway7N,Y. 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery. Models for the Patent Office 
built to order by TIOLSKE MACHINE CO., Nos. 528, 5S0 
aiii 532 Water St., near Jefferson. Kefer to Scientific 
American office. 1 4 tf 



BUERK'S WATCHMAN'S TIME DE- 
TECTOE. — Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat, send for a Circular. J.E.BUERK, 

P. O. Box 1 ,057, Bosto n, Mass. 
N.B.— This detector is covered by two U. S. patents. 
Parties using or selling these instruments without autho- 
rity from mewillbe dealt with according to law. 



THE CHALMERS-SPENCE 

Patent Non- Conductor 

For covering Boilers, Pipes, etc. Saves fuel, is non- 
bustible, never deteriorates. Head Office foot of Ninth 
st.,E.R.,New York. Branch at St. Louis, Mo. Agencies 
Boston, Philadelphia, and New Orleans. 

The Albany Iron Man- 

UFACTURING CO. OFFER FOR RENT 

On very moderate terms, l he whole or a part of their 
large and splendid new building, just completed, to- 
gether with ihe steam power belonging thereto. The 
building is 200x70 feet, four stories high; the engine of 
150-liorse power. Address S. V. TALCO TT, Sec, 

Albany, N.Y. 




ANTED — AGENTS — $75 

to $200 per month, everywhere, 
maleand female.to introduce the 
GENUINE IMPROVED COM- 
MONSENSE FAMILY SEWING 
MACHINE. This Machine will stitch, hem, fell, tuck, 
quilt, cord, bind, braid, and embroider in a mos t superio r 
manner. Price only $18. Fully warranted for five years. 
Wewill pav$1000foranyniachine that will sewastronger, 
more beautiful, or more elastic seam than ours. It makes 
the "Elastic Lockstitch." Every second stitch can Decut 
and still the cloth cannot be Dulled apart without tearing 
it. We pay Agents from $75 to $200 per month and expen- 
ses, or a commission from which twice that amount can 
be made. Address SECOMB & CO., 

Pittsburgh. Pa.. Boston, Mass., or St. Louis, Mo. 



CAUTION.— Beware of all Agents selling Machines un- 
der the same name as ours, unless they can show a Cer- 
tificate of agency signed bv us. We shall not hold our- 
selves responsible for worthless Machines sold by other 
parties, and shall prosecute all parties either selling or 
using Machines underfills naine to the full ex tent ol the 
law, unless such Machines were obtained from us or our 
Agents. Do not be imposed upon by parties who copy 
our advertisement and circulars, and offer worthless 
Machines at a less price. 



TNVENTORS, AGENTS, MERCHANTS, 
X and all Dealers in Patents or Patented Goods, should 
subscribe for the PATENT STAR, devoted to their In- 
terests. Terms 50c. per year. Send stamp for sample to 
BENT. GOODNOW & TO., Boston, Mass. 



Chas. E. Emery, 

fMVlL AND MECHANICAL ENGINEER, 

\J No. 7 Warren st., New York. 

Drawings and Specifications furnished. Steam Ma- 
chinery practically tested. Inventions examined for 
Capitalists. Refers, by permission, to Horatio Allen, 
Rsq., Capt. John Ericsson, C. H. Delamater.Eeq., Hecker 
& Bro., and other eminent engineers and manutacturers 

in™; the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and pi ice. They ire 
widely and favorably known, more than 750 being in 
use. All warranted satisfactory or no salt. Descriptive 
circulars sent on application. Address 

,1G HOADLEY_& CO_Lawrence,Maa6_ 

ANTED— CIRCULARS AND INFOR- 

mation of improved Wood-work Machinery, En- 
gines, and Foundery Fixtures, for a new establishment. 
Address GEORGE MUNGER, EaBt River, Conn. 



OR THE BEST STEAM JACKET KET- 
tles, made without Bolting or Packing for High 
sure Steam, address E. WH IT ELEY, Patentee, 57, 



Pressure .__ 

59, 01, 65 Charlestown St., Boston, Mass. 



WATERPROOF PAPER FOR OUT, AND 
and inside of buildings. C. J. FAY, Camden, N.J. 



RBaLL & CO., Worcester, Mass., Manu 
• facturera ot Woodworth's, Daniel's, and Dimen- 
sion Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines ; Scroll Saws, Re-Sawing. 
Hand Boring, Wood Turning LatheB and a variety oi 
other Machines for Working Wood. Also, the beet Pat- 
ent Door, Hub, and Rail Car Mortlslne: Machines in the 
world. QW~ Send for our Illustrated Catalogue. 
RICHAKD BALL. K. P. HAL8TED 



H 



ENRY W. BULKLEY, ENGINEER, 
Mechanical Designs, Detail Drawings, Estimates, 
etc., 70 Broadway, New York. 



WOODBURY'S PATENT 

Planing and Matching 

an* Molding Machines, Gray & Wood's Planers, Self-oilin" 
3aw Arbors, and other wood working machinery. 

" * """" '91 Libel ty street, N. V.; 



S. A. WOODS, 
Send for Circulars. 



(67 Sudhurystreet. Boston 



piRCULAR SAW MILLS, PLANERS 
\J Matchers, etc. Prices Low. S. HFAI.D & SONS 
Barre, Mass., make the Largest and Best Planer to be 
found for the money. Send for circulars. 



HBOARDMAN, Lancaster, Pa. — Superior 
• Patent Cork-cutting Machinery,Hard-laid Twine 
Cord, and Kope Machinery, with Pat. Stop & Condenser 



BOILER FELTING SAVES TWENTT- 
flve per cent of Fuel. JOHN ASHCROFT, 

16 tl 50 John St.. New York. 



L. W.Pond's New Tools. 

■VfEW AND IMPROVED PATTERNS— 
J_l Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters Punches and Shears for 
iron. Dealer in 

MACHINERY. 

Works at Worcester, Mass. Office, 98 Liberty St., N.T 
_ S. N. HARTWELL. Genera"! Agent. 

COTTON AND WOOL 

SHODDY JPICKERS 

Of the most aporoved English pattern, built bv 

RICHARD IvITSOy Lowell. Mass. 



piNCINNATI BRASS WORKS. — Entri 
\J neers' and Steam Fitters' Brass "Work. Best Quality 
at very Low Prices. F. I.UNKENHEIMER, Prop'r, . 

Cincinnati. Ohio. 



HB. BIGELOW & CO., 
• Bridge Engineers and Iron Bridge Builders. 
New Haven, Ct. 



<RA DE MAR'. OOLID EMERY WHEELS 

l''3il#.30^V ^ are guaranteed superior to an y 
^.^■^tx^p**^^. now in the market, and sent out on 
trial. 
Price list upon application. 
UNION STONE CO., 
2>1 Pemberton Square, 

Button, Mass. 




BURDON IRON WORKS,— Manufacturers 
of Pumping Engines for Water Works. High & Low 
Pressure Engines, Portable Eneines of all kinds, Sugar 

Mills, Serew.Lever, Drop. & Hydraulic Presses, Machinery 
ingeneral : _Hubbard& Whittaker,lG2 Front St., Brooklyn. 

VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. Eor circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell Conn. 




Special circu 



^O-Boy^Ze^EWTOltK. 



Proprietors of the Oldest and much, ihe Largest Agrf 
cultural Warehouse in New York. 

N. B.— Send your orders early, and avoid the delays 
usual in the busy season. 

BAG MACHINES— Having the very latest 
improvements, and superior to all others, forsale 
and license, by 11. S. BINNEY, 

64 Kilby street, Boston, Mass. 



CAMDEN 

Tool and Tube Works, 

Camden, N. J. Manufacturers oi Wrought Iron Tube, 
Brass Work and Fittings, and all the most improved 
TOOLS for screwing, Cutting, and Fitting Pipe. Screw- 
ing Machines for Pipe, of live different sizes, ripe Tongs, 
Common and Adjustable ; Pipe Glitters, Pipe Vises.Tapa, 
Keamers.Drills,. Screwing Sto^ks.and Solid Dies. Peace's 
Patent Screwing Stocks, with dies. No. I Screws %, %, 
X. % Pipe. Price complete, $10. No. 2 Screws, 1, 1MAX 
2 Pipe, &20. jSo.oboth screws and cuts off, 2%$, 3^,4, $65 



WOODWORTH PLANERS a SPECIALTY 
—From new patterns of the most approved style 
and workmanship. "Wood-workine: Machinery generally. 
Nos. 24 and ^(i Central, comer Union street, Worcester 
Mass. Warerooms. 42 Cortlandt street, New i'ork. 
Wm iFRFY. \iX\Wi & ' ^CIIAROSON. 

QTOCES, DIES, AND SCREW PLATES 

O Horton's and other Chucks. JOHN ASHCKOFT, 59 
.Iohnst„ New York. 1fi t 

"PifflffllOfffl PRESSES. 




Are what are universally known as the 

" FO WLEIi PRESS, 9 

improved, and are without a rival as regards strength and 
durability, combined with delicacy of adjustment of the 
Punch. .NOTICE is hereby given that the 

STILES POWER PRESS 

Is a direct infringement of our patent dated April 
li, 18.t5, and reissued Aug. 24, 1869, and all parties are 
hereby cautioned against buying or using, said 
presses without our permission. 

PAKKEB BROTHERS, 
_ , West Meriden. Conn. 

lievr York office with CHAS. PARKER. 27 Beekman st. 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will be severely dealt with. N. C. STILES, 

Middletown. Conn. 



ASHCROFT'S LOW-WATER DETECTOR 
. will insure your Boiler against explosion. JOHN 
ASHCROTT, 50 John St.. New York. 10 tf 



OTEAM AND WATER OAGES, STEAM 

C3 Whistle3, Gage Cocks, and Engineers' Sunolies. 
16 tf JOHK ASHCKOFT. 50 John St.. New York. 



THE WOODWARD STEAM-PUMP MAN 
UFACTURINO COMPANY, Manufacturers of the 
n oodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam, Water.and Gas Fittings of all kinds Also 
Dealers in Wrought-iroli Pipe, Boiler Tubes.etc. Hotels 
Churches.Factones,* Public Bnildings.Heated by Steam 
Low Pressure. Woodward Building. 76 and 78 Center st 
cor. ot Worth St. (formerly of 77 Beekman -t.J.N.Y. All 
parties are hereby cautioned against infrint'in" the Pat 
Right ol the above Pump. G. M. WOODWARD, Pres't' 

LATHE CHUCKS-HOMmDN^RA^TENT 
—from 4 io 36 Inches. Also for car wheels. Address 
&. HOKTON & SON Windsor Locks Conn 



THE SCIENTIFIC AMERICAN 
FOR 1870. 

A SPLENDID PREMIUM. 

Tills Illustrated Weekly Journal ol 
Practical Information, Art, Science, 
Mechanics, Invention, Chemistry, and 
Manufactures— Entered Its Tiventy.flrth 
Vear on tlio 1st of January. 

The Scientific American stands at the head of the 
Industrial Journals of the world in point of Circulation 
and Influence. 

Every number ha3 Sixteen Imperial pages, embel- 
lished with Engravings of New Inventions, Machinery, 
Tools for the Workshop, House, and Farm, also Public 
Buildings, Dwelling Houses, and Engineering Works. 

The Illustrated Department ofthe Scientific Ameri- 
can is a very striking feature, and has elicited the praise 
of the Press; and all articles appearing in its columns 
are written in a popular and instructive style. 

To Inventors an i Mechanics the Scientific Ameri- 
can has special value and interest, from the fact that it 
furnishes an Official List of Pa tents issued, with copious 
notes of the principal American and European Patents. 

Any one sending 
10 Names fori year, and ?30, will receive one pictnre 



ion. 



two pictures. 
three " 
four " 



Competitors for the above prizes can send in names 
at any time and from any postofflce. For fall particu- 
lars and sample copies ol the Scientific! American, 
address the Publishers. 

Terms of the Scientific American: Single copies 
one year, $3-00 ; six months, 81-50 ; and one dollar for 
fourmonths. To Clubs often and upward, $2'50 each 
per annum. MUNN & CO., 

37 Park Row New York, 



) 1870 SCIENTIFIC AMERICAN, INC. 
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Advertisements will b e admitted on this page at the rate of 
$1*00 per line. Engravings map head advertisements at 
the same rate per line, by measurement, as the letter- 

press. 



BALL, BLACK & CO. 

Nos. 565 and 567 BROADWAY 

Offer an Uncqualcd Assortment of 

JURGEUSEN, NARDINE. JACOT, 
SALTZMAN. NICOTTD, GERARD, 
FRODSHAM, PEARBON, GORDING, 
RUGENSTEIN, HARRISON, TAYLOR. 

ALSO, A FULL LINE OF AMERICAN 

WATCHES, 

At the Lowest Price. 
Woodivard's 

Architecture. 

Designs and hints on Building "With 
i priced catalogue of all books on Archi- 
tecture and Agriculture. Quarterly, 25 
cents per annum. 

Books sent postpaid on receipt of Price* 

Harney's Barns, Out-buildings & Fences. 

Just published, with 

TWO HUNDRED 

Designs and Plans ot 





Stables, Farm BarnB.Out 
buildings, Gates, Gate- 
ways, Fences, Stable Fit- 
tings, and Furniture. 

Ten Dollars, 

Woodward's National Architect. 

ONE THOUSAND 

"Working Designs, Plans, 
and Details of Country 
and Village, and Subur- 
ban Houses, 

with 
SPECIFICATIONS 
and 
ESTIMATES. 

Twelve Dollars. 

Woodward's Suburban & Country Houses. 

70 Designs. Si 50. 

Wj 1 ■ WOODWARD'S 

t'-JWfete^m. Cottages and 

Farm Houses. 

1SS Designs. $1 50. 

WOODWARD'S 

Country 

Homes. 

150 Designs. $1 50. 
WOODWARD, Publisher, 

191 Broadway, New York. 





AMATEURS. 

Illustrated Catalogue of P. S. STUBS' Tools and Files, 
Twist Drills and Chucks, Screw Plates and Taps, Machine 
Screws, Emerv Wheels, Foot Lathes, etc. 

GOODN'OW & WIGHTMAN, 23 Cornhill, Boston. 



Voice from the Adirondack*. 

Voice irom the Northwest. 

Voice from the Lowlands, 
HEAR THEIR REPORT OP THE 

Maynard Riles 

For Accuracy, Eans:e, and Convenience. Descriptive 

Circulars, with Target Kepkesextations, and Price 
List, furnished on request by letter. Address 

MASS. ARMS CO., Chicopce Falls, Mass. 

$732 IN 31 DAYS 

Made by one Agent, selling Silver's Patent Elastic 
Broom. Over 50,000 now in use. Recommended by Hon. 
Horace Greelev and American Agriculturist. One county 
reserved for each Agent. C. A. CLEGG & CO,, 38 Cort- 
landt st., N. Y., or I2t> Washington st., Chicago. 111. 



TO L UMBERMEN. 

>OWERS' METALLIC ELEVATOR Belt- 
ing. Patented Nov. 21th, I860. 

For conveying saw- 
dust an d refuse matter 
in saw mills and manu- 
factories. This belting 
has been in use for two 
years in some of the 
best mills in the West, 
and has fully establish- 
ed its claim as being the best sawdust, conveyor in the 
world. It is perfectly flexible, runs in a trough upon 
ordinary wooden pulleys, and is a perfect conveyor of 
sawdust, bark, chips, etc. It is in noway affected by 
mixture, doeBiiot rot, rust, or stretch, and is warranted 
in all cases satisfactory. It costs no more than rubber 
belting, and is far more durable. Descriptive'circulars, 
with certificates, price list, etc., will be sent upon appli- 
cation. Address W. P. POWERS, 

North La Crosse, Wis. 

A BEAUTIFUL Full-Gilt Photograph Al- 
bum, holding 20 Photographs, sent free for 25c. 
.Address J. J. HAMMOND, Holliday's Cove, W. Va. 

PATENT RIGHT FOR SALE.— The Pat. 
Independent Keyhole Guard & Protector is offered 
for sale, entire, if applied for soon. The Letters Patent 
bear date Jan. 25, 1870. The Guard may be attached to 
any ordinary door lock, thus securing safety without 
procuring a new lock. Pair profits and moderate cost. 
Address FLAN AGIN & ELKINTON, 

Penn's Grove, N. Y. 

L. L. Smith, 
NICKEL PLATER, 

65 CROSBY ST., NEW YORK. 
LICENSES granted by the U.N. Co., 173 BROADWAY 




SOMETHING NE W ! 

TWO MILLION COPIES of the Annual 
SHAKESPEEIAN ALMANAC for 1870,will be given 
away, and, in order that the distributing maybe made 
as rapidly as possible, I should deem it a favor to send, 
pre-paid, ten or fifteen copies to any person who will 
Judiciously distribute them in his locality. One of its 
features are the Seven Ages of Man's Life, 'illustrated in 
a masterly manner. Address DB. O. PHELPS BROWN, 
No. 21 Grand St., Jersey City, y. J. 

Elgin Watches 

MANUFACTURED BY 

TMitimilfatEkCiL 




All the Grades of the Elgin Watches, 
INCLUDING THE 

"LADY ELGIN," 

READY FOR 

Spring Trade. 

The Company also call the attention of Watch buyers 
to the fact that the Elgin watches now offered have sev- 
eral peculiar improvements over all others, and also a 

new 

Patent Dust Excluder, 

so constructed as to inclose the works, and form a pro- 
tection against dust, enabling the movement to remain 
in order. without cleaning, double the time that a watch 
will ordinarily run without this protection. 

The Company feel confident, after having had their 
Watches three 'years in market, and selling many thou- 
sands of them in all parts of the country ,that the Elgin 
Watches are the best time-keepers now offered 
to the American public, lor cither Ladies' or 
Gentlemen's use, Railway or other uses. 

OVER FIVE HUNDRED DEALERS, 

in various parts of the landhave unreservedly indorsed 
them. They are in use upon numerous lines of Railway, 
including Union Pacific and the Pennsylvania Cen- 
trah and officers of these roads, with other prominent 
R. R. officials, indorse them as the best Watches for the 
use of R. R. employe's and travelers, yet introduced. 

The following are presented as specimens of these tes- 
timonials. 

Union Pacific R. R., Office of Gen'l Sup't, > 
Omaha, Dec. 16, 1869. J 

Hon. T. M. Avert, President National Watch Co., Chi- 
cago, 111.: 

Dear Sir :— During the month that I have carried one 
of your " B. W. Raymond " Watches, it has not failed to 
keep the tlmewith somueh acouraeyasto leave nothing 
to desire in this regard. For accuracy in time-keeping, 
beauty of movement and finish, your Watches challenge 
my admiration and arouse my pride as an American,and 
lam confident that, in all respects, they will compete 
successfully in the markets of the world with similar 
manufacturers of older nations. They need only to be 
known to be appreciated. Yours, most respectfully, 

C. G. HAMMOND, Gen'l Sup't. 

Office of the Hudson River Rail Road, } 
Gen'l Sup't, New York, Jan. 17, 1870. J 

T. M. Avery, Esq., President National Watch Co. 

Dear Sir:— The Watch made by your Company, whtcb 
1 have carried the past two months, has kept excellent 
time. I have carried it frequentlyon engines, and have 
been on the road with it almost daily. During this time it 
has run uniform lywith our standard clock. Truly yours, 
J. M. TOUCEY, Gen'l Sup't. 

The following dealers, also, in various parts of the 
country, have certified that they consider the Elgin 
Watches to be all that the Company have advertised 
them, as better finished, more correct and durable, than 
any in market, of similar price, and that they have great 
confidence in recommending them to the public on ac- 
count of their general merit. 
Wheeler,Parsons & Co.,N.Y.C. Hellebush, Cincinnati. 



Warren, Spadone & Co. 

Middleton & Bro. 

T. B. Bynner, 

Henry Ginnel, 

Geo. W.Pratt & Co., 



E. Jaccard & Co., St. Louis. 
N.E.Crittenden&Co.,Cleve'd 
M. Burt, 

Morse, Reddin & Hamilton, 
Chicago. 



Scott,Barr2tt&Co.,Pittsb'ghJ.H.Hense, Denver, Col. 
J. R. Reed & Co., " M. M. Baldwin & Co., San 

Dahme & Co., Cincinnati. Francisco, Cal. 

Jenkins & Hatch, " Koch &Dryfus.New Orleans. 

C. Oskamp, " And over 400others. 

Various grades and prices made to suit different tastes. 
No movements retailed by the Company. 

iW~ Call on your Jeweler and ask to see the Elgin 
Watches. 

Business Office and Salesroom National Watch Com- 
pany, 159 & 161 Lake St., Chicago. 



TO MANUFACTURERS AND OTHERS.— 
For Sale at Gananoque.Canada,the premises known 
as the "Globe Works," consisting of Machine Shop, Bolt 
Shop, and Foundery, with the Machinery contained 
therein, admirably adapted formanufactuxing purposes. 
The water-power in connection with the above is amole 
anrt unfailing. For terms apply to Dr. HENDERSON, 
Solicitor, Kingston, Canada. 




BARNES' CAST STEEL & WROUGHT 
Iron Self-adjustable Pipe and Studd Wrench, for 
Railroad Shops, Gas Fitters, Steam Eneines, etc. Price 
$5 each. Address C. TRESSELT, Fort Wayne, Ind. 



NATIONAL WAGES TABLES— Showing 
any wages at $1. $1-25, $1-50, $1*75, $2, etc., to $87 
per week, by hours, M days, % days, % days, days, etc., to 
four weeks. Half bound, 50c; cloth, 75c; Tuck, $1. 
By mail. Sold by Booksellers. Address NELSON ROW, 
_________ Publisher, 28 and 30 W. Broadway. 



CARVALHO'S 

! Steam Super-Heater, 

Saves fuel, an* supplies Dry Steam for Heating, Boiling 
etc. HENKY W.BtJLK.LET, Engineei-,70 Broadway ,N.f 



OTEAM ENGINES— 

rO From 5 to 500-II. P., of superior construction, and 

equal in economy of fuel to the bent. Apply to " The 
Passaic Machine Works, WATTS, CAMPBELL & CO., 
Proprietors, Newark, N. J. 
For Sale Cheap— Que 60-H. P,. second-hand engine. 
Apply as above. 




fctr pHE OLD RELIABLE."— Over 10,000 

J_ Machines in use— sold mostly by canvassing 
agents. The only kind that knits circular and fiat work 
of ah sizes, and narrows and widens on both. Send for 
circular and sample Stocking. 

LAMB MACHINE CO., Chicopee Falls, Mass. 

__, .^E.AIlen&Co's 

flg flftffl F NEW MODEL 
Cartridge Revolver. 




Veight only 6 oz. Can be carried in the 
t pocket. Seven Shots, 22-100 calibre. 
ghtist and best Revolver in the world. 
Address, ETHAN ALLEN & CO. 

Worcester, Mass. 



WERNER, Model Maker & Machinist, 
Center st., New York . Working Models, Exper- 
iment al Machinery, G-earCutti ng,& Stud& Rivet Turning 

AMERICAS 

SPIRAL SPRING BUTT CO., 

2 7 PARK KOW, NEW YOKE. 
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London 48 Cannon street. 

KOHNSTAMM, 

Manufacturer ot 

ULTRAMARINE, 



And Importer of English, French, and German Colors, 

Paints, and Artists' Materials, Bronzes, and; Metals. No, 
100 Chambers street, between Broadway and Church st., 
New York. 



WIRE MOPE, 

Manufactured by 

JOHN A. ROEB LING'S SONS, 
Trenton N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges,Ferries,Stays or Guys on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ng rope of all kin els for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. 

PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, and 
Edge Tools. N orthampton Emery Wheel Co. .Leeds. Mass. 



2d-Hand Machinery 

FOR SALE— viz :~ 
50 Milling Machines, Index and Universal Milling 
Machines, Horizontal Milling and Drilling Machines, 
Drill Presses. Hand and Power Lathes, Edging Machines, 
Drops and Punch Presses, Screw Machines, etc., etc., 
1000 feet of 13-16 Shafting, with Hangers and Pulleys, 
etc., etc., by O. F. WINCHESTER, 

New Haven, Conn. 



FRENCH BAND SAW MACHINES,SAWS, 
Taper Files, etc., Machines for Scroll, Re-sawing, 
and Log ; Mongin & Co.'s Ban* Saw Blade all Sizes, on 
hand and made to order. 

All Styles of Band Saw Machines injoperation at Ma- 
hogany Mill, 10th st., E. R. 

GEORGE GUEUTAL, 
Sole Agent for the U. S..39 West 4th st., N. Y. 

Improved Awning. 

COMMUNICATIONS 

\J concerning purchaseof 
Rights should be addressed 
to J. B. ARMSTRONG, Ur- 
bana, Ohio. 

It obviates the necessity 
for posts or supports at the 
front edge, provides a neat 
. , and effective shelter for the 
awning when rolled up, is perfectly easw»to spread out 
or roll up, is simple in construction, and remarkably 
tasteful'in appearance. It can be fully or partiallyex- 
tended to admit or exclude light without the aid of a step 
adder, and in a moment's time. We consider this form 
of Awning as far superior to any form of canvas awning 
heretofore employed, combining, as it does, durability, 
convenience, and comeliness. On exhibition at Wlr: 
ock's, Nos. 35 and 37 Park Place, New York. See Scien- 
tific American dated Nov. 27, 1869. 




IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, ot Superior Qual- 
ity, on hand and finishing. For sale Low. For Descrip- 
tion and Price, address NEW HAVEN MANUFACTUR 
ING CO., .,cw Haven, Conn. 5 tf os 



ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 

Composed of best Wrought Iron Tubes, tested to 500 
pounds ; no large sheet iron, shell or thin cast iron to 
explode. Absolutely safe, economical, dura.ble, and ef- 
ficient. Send for pamphlet. Also, Steam Engines.Steam 
Pumps, etc. ROOT STEAM ENGINE CO., 

95 and 97 Liberty St., New York. 



REPEATING FIRE-ARMS 

FOR SALE, viz :— 
5,000 Winchester Repeating Muskets. 
5,000 '■ " Carbines. 

8,000 " Sporting Rifles. 

2,000 Spencer " Muskets. 

30.000 " " Carbines. 

500 " " Sporting Rifles. 

2.000 Joslyn Single Breech-loading Carbines. 
Metallic Cartridges of all sizes, by 

WINCHESTER REPEATING ARMS CO., 
New Haven Conn. 



fW T. V. Carpenter, Advertising Agent. Address 
hereatter, Box 7<S, hew York city. 



HARRISON 

SAFETY 

BOILER. 

First-Class Medal World's Fair, London, 1862. 
First-Class Medal, American Institute Fair, New York, 
October, 1869, for safety, economy of space, and economy 
of fuel. 

400-H. P. AT A. T. STEWART'S. 
437-H. P. AT JERSEY CITY SUGAR REFINERY, and 

over 1,000 boilers in other places. 
Harrison Boiler Works, Philadelphia . 

John A. Coleman, Ag't, 

110 Broadway, N.Y., and 139 Federal St., 
Boston 



O A T\TO EVERY DESCRIPTION 
IOxa. T V 0» Guaranteed under a forfeiture ot 
81000, to cut the most lumber with the least expense 

Henry Disston & Son, 

PHILADELPHIA. Special attention paid to our new style 
Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders 
received from England, Ireland, and the Continent. 



Oak Leather Belting. 

Manufactured By CHAS. A. SCHIEREN, 92 Gold St., N.T 



SCHLENKEFCS PATENT 



Bolt Cutter 

New Invention. Address, 
Howard Iron Wo rks. Bu ffalo.N .Y. 




Reynolds* 

Turbine Water Wheels, 

No Cornplex, Duplex, or Triplex 
eomplications. All such are costly, 

erishable, easily clogged, inaccessi- 
ble. Mill Gearing, shafting, and Pul- 
leys. Send for Illustrated Pamphlet 

GEORGE TALLCOT, 
9G Liberty st., New York. 



UNION 



Spoke Works. 

SPOKES, HUBS, RIMS and Plow Handles. 
All goods warranted seasoned and of the best quali- 
ty. JOHN G. DAVIS & SON, 
Southwest cor. of Leopard and Otter sts., Philadelphia 



TEAM, BLAST, AND VACUUM GAGES. 
_ Prices greatly reduced. Only reliable Standabd 
Mercury Guge known. PHILIP S. JUSTICE. 

14 N. 5th st , Philadelphia. 42 Cliff St., New York. 



s 



H. B. Smith's 

T)AT. WOOD-WORKING MACHINERY, 

1_ Molding, Mortising, Tenoning, Rcsawing, and Plan- 
ing Machines, warranted to be the best in use, and to 
give satisfaction or be returned within thirty days. 
Address Jl. B. SMITH, 

Smlthvillc, Bur. Co. N, J. 



GREAT ECONOMY IN 

WATER POWER. 

LEFFEL'S 
DOUBLE TURBINE WATER 
WHEEL.— Best Wheel in Existence- 
Manufactured by 

JAS. LfiFFEL & CO., 
at Springfield, Ohio, and New Haven 
Conn. 

New Illustrated Pamphlet for 1860, sent 
free on application. We will warrant 
our Wheel to give a Higher per centage 
of Power than any wheel tested at Lowell. iosiis eow 




HAYES' RAILROAD FAST EXPRESS 
WAGES COMPUTING TABLES. 
Computed by the dav and hour, from 1 to 399 hours, and 
from 60c. to $5 per day. Splendidly printed and bound. 
Price $2-50, sent by mail. Circulars, with sample table, 
free. Address LESTER HAYES, 

Cleveland, Ohio. 



wilding Paper. 



This is a hard, compaet paper, like an ordi- 
nary book cover, and is saturated with tar and 
used on the outside of frame buildings, under 
the clapboards, also under shingles and floors, 
to keep out damp and cold. It is also used on 
the inside, not saturated, instead of Plastering, 
and makes a warm and cheap wall. It costs 
only from $8 to $30 (according to size) to cover 
houses on the outside. 4®~ Samples and 
descriptive circulars sent free. 

Address, ROCK RIVER PAPER CO., Chicago, 

Or B. E. HALE, 22 & 24 Frankfort Street, N. Y., 
Agent for the Ep stern States, 
Or. E. C. PALMER & CO., New Orleans, Gen'l Agent 
for Southern States. 




To Hardware Dealers. 

THE Tanite Co.'s OIL STONES, carefully 
made from Tanite and Emery, are Superior to any 
natural stone. Liberal discount to the trade. For circu- 
lars address 

THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



THE TANITE EMERY WHEEL. 

For circulars address as above. 



A DAY TO MALE AND FEMALE 

Agents to introduce the BUCKEYE $20 SHUT- 
TLE SEWING MACHINES. Stitch alike on both sides, 
and is the only LICENSED SHUTTLE MACHINE 
sold in the United states for less than $40. All others 
are infringements, and the seller and user are liable to 
prosecution and imprisonment. Outfit tree. Address 
W. A. HENDERSON & CO., Cleveland, Ohio. 

Cotton Seed Oil Mills. 

BUILT by Contractor otherwise. For Esti 
mates and Machinery apply to Oil Machinery Man 
uiacturing Co. of N.T. city, 96 Liberty st. P.O. Box 1183 



The Combination Rule 

And Lead Pencil, one of the most v >vel and useful ar- 
ticles ever offered to the public. No person should be 
without it. Sample pencil sent for 10c. and 2c. postage 
stamp. TwoforlSc. Manufactured wholesale by 

E. A. WHITFIELD, 62 Duanest.,New York. 
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